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Such  an  output  will  go  a  long  way  toward  sat¬ 
isfying  consumer  demand.  The  Pacific  States 
Electric  Company  is  ready  to  cooperate  with 
the  dealer  trade  in  an  effort  to  keep  your  Edison 
stock  complete.  As  fast  as  your  Edison  appli¬ 
ances  are  sold  replace  them  with  more. 

Edison  Electric  Appliance  Company,  Inc. 

CHICAGO 

New  York  Ontario,  California  Atlanta 

Pacific  Coast  Distributors 

PACinC  STATES  ELECTRIC  CO. 

San  Francisco  Los  Angeles  Portland  Oakland  Seatde  Spokane 


Edison  turnover  is  rapid! 

Aggressive  advertising  is  stimulating  the  con¬ 
sumer  demand.  In  an  effort  to  meet  it  we  have 
doubled  our  capacity  by  enlarging  both  our 
Chicago  and  Ontario  plants. 


fomta 


X  his  is  our  Ontario  factory  which  with  additions  and  improvements 
is  now  capable  of  turning  out  10,000  finished  appliances  per  week. 
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A  New  Addition  to  the  “  MAJESTIC  ”  Line 

“MAJESTIC”  No.  1 1 

A  Sure  Winner 

A  chill-killer,  a  glow-bringer,  a  comfort-maker 


Showinar  the 
removable  wire 
^ard  which  is 
easily  taken  off, 
easily  replaced, 
makins  the 
cleaning  operation 
a  simple  one. 


Showing  the  steel 
back  of  “Majestic” 
No.  11,  always  cool, 
therefore  danger- 
proof. 


“MAJEISTIC”  No.  11  —  The  Heater  That  Defeats  Winter 
Dimensions  Equipment 

Height  .  19^4  inches  8-foot  heater  cord  with  separable  attach- 

Diameter  .  14%  inches  ment  plug.  Heating  element  guaranteed 

Weight .  7%  lbs.  for  one  year.  Reflector  pure  copper 

Shipping  weight .  10%  lbs.  burnished. 

There  are,  besides  “  Majestic  ”  No.  I  1 ,  six  other  styles  of  “  Majestic  " 
portable  heaters  and  three  stationary,  or  insert  types 


“MAJESTIC”  ELECTRIC  DEVELOPMENT  CO. 

Manufacturers  and  Patentees 

KANSAS  CITY  SAN  FRANCISCO  PHILADELPHIA 

** MAJESTIC**  Electric  Heaters - Best  in  Creation  for  Heat  Radiation 
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PacificCoastSectionN.E.L.A.  and  its  Accomplishments  I] 

The  pacific  section  N.  E.  L.  a.  occupies  a  unique  position  in  the  industry  today.  As  a  1 1 

geographic  section  of  the  National  Association  it  has  by -far  the  most  intensive  membership  || 

per  capita  of  population  existing  anywhere  in  the  nation,  and  yet,  in  spite  of  vast  distances 
involved,  this  section  has  made  possible,  or  at  least  contributed  a  substantial  part  of  the  work 
in  the  establishment  of  an  electrical  cooperative  idea  that  has  cemented  all  branches  of  the  industry  || 
11  into  one  harmonious  whole,  whidi  is  today  increasing  the  economic  distribution  of  electrical  supplies  || 

fi  and  aiding  effectively  in  creating  a  better  understanding  between  the  public  served  and  those  having 

1 1  this  duty  to  perform.  Not  only  has  it  paved  the  way  for  vast  interconnections  o^  electric  service, 

if  thereby  contributing  an  economic  advantage  to  the  industry  in  the  West,  but  it  has  also  had  a  leading 

and  effective  part  in  countless  other  engineering  and  merchandising  problems  of  the  West.  Far  and 
II  away  above  all  other  considerations,  however,  this  year’s  activities  have  placed  the  Pacific  Coast  Sec- 
II  tion  N.  E,  L.  A.  as  a  distinct  leader  in  thought  in  the  industry. 

ft  The  development  of  the  Self-Interest  idea  is  generally  acknowledged  by  all  to  be  the  most  constructive 
new  conception  that  has  appeared  upon  the  electrical  horizon  during  the  current  year.  Members  of 
regulating  bodies,  centra!  station  executives,  financiers,  publishers,  and  the  public  at  large  have  come  i| 
to  view  the  electrical  industry  with  a  new  and  clearer  meaning,  a  meaning*full  of  significance  to  their 
own  individual  prosperity  and  happiness  by  the  development  of  this  unique  idea  of  self-interest.  It  is, 

1 1  as  a  consequence,  not  too  much  to  say  that  this  year’s  activities  of  Pacific  Coast  Section  N.  E.  L.  A. 
will  go  down  in  history  as  the  most  constructive  of  all  the  years  in  the  eventful  life  of  the  electrical 
industry,  not  only  on  the  Pacific  Coast  but  also  in  the  nation  at  large.  And  this  contribution  will 
If  undoubtedly  have  more  to  do  with  the  solving  of  the  difficult  question  of  finance  that  today  faces  the 
It  industry  in  its  efforts  to  bring  about  new  power  development  than  any  other  one  thought  that  can  be  || 
if  brought  to  bear  upon  its  solution. 
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The  report  of  eleven  San  Francisco  jobbers  on 
the  increase  of  sales  during  1919  over  1918  presents 
some  very  interesting  facts  that 
Increased  Sale  of  may  be  briefly  noted.  The  larg- 
Appliances  est  increases  were  in  washing 

machines  with  184.5%,  drink 
mixers  176%,  ironers  140%,  water  heaters  131.4% 
and  vibrators  126%.  The  other  appliances  which 
increased  over  100%  were  vacuum  cleaners,  perco¬ 
lators,  miscellaneous  irons,  laundry  and  tailor  irons, 
•  air  heating  radiators  and  ranges,  while  the  lowest 
items  on  the  list  were  fan  motors,  air  heaters  less 
than  600-w.  and  lamp  socket  ovens,  the  average  in¬ 
crease  being  over  62%. 

This  list  should  be  studied  by  the  jobbers,  con¬ 
tractors,  and  dealers,  for  it  furnishes  information 
from  which  progress  charts  can  be  made  which  will 
determine  just  what  lines  need  pushing  and  w'here 


the  fastest  turnovers  can  be  made.  The  fact  that 
the  items  at  the  bottom  of  the  list  are  all  of  small 
wattage  and  those  at  the  top  of  the  list  the  gi’eatest 
consumers  of  current,  illustrates  very  forcibly  how 
the  cooperative  campaign  which  made  possible  these 
phenomenal  increases  has  benefited  all  who  are  tak¬ 
ing  part  in  it. 

If  the  increase  of  last  year  over  1918  is  taken 
as  an  example  of  what  can  be  done  by  cooperation 
the  increase  during  this  year  will  be  still  greater  on 
account  of  the  ever-increasing  quantity  of  work 
being  done  to  provide  outlets  for  these  appliances. 
While  in  the  past  all  branches  of  the  industry  in  the 
West  have  been  hammering  away  at  the  cooperative 
plan  they  have  been  able  to  give  no  concrete  figures 
or  examples  to  the  doubting  Thomases,  but  with  the 
conclusive  proofs  such  as  are  represented  it  should 
convert  even  the  most  conservative.  It  is  another 


HERBERT  HOOVER  says:  “Don’t  run  for  president  if  it  interferes  with  your  attendance  at  convention.’’ 


triumph  for  the  West  and  for  the  California  Elec-  tricity  February  15,  1920.  Great  good  can  be  done 
trical  Cooperative  Campaign,  which  has  done  such  in  forw^arding  the  electrical  industry  by  promoting 
splendid  pioneer  work.  similar  civic  service  discussions  on  the  part  of  tech- 

-  nical  and  engineering  societies  throughout  the  West 

It  is  interesting  to  notice  how  far  the  self-  in  which  better  lighting  and  more  educative  enlight- 
interest  appeal  is  reaching  both  within  the  industry  enment  on  the  need  for  more  convenience  outlets  in 
„  .  .  ,  and  without.  The  past  month  the  home  shall  be  given  prominence. 

®  has  seen  a  number  of  notable  ad- 

.  L.  ^  vances.  Throughout  the  East, 

in  Finance  L.  Goodwin  in  his  various 

speeches  before  central  station  and  contractor-dealer 
gatherings  is  urging  that  the  individual  invest  part 
of  his  earnings  in  central  station  securities.  At  the 
recent  convention  of  the  Pacific  Division  of  the 
National  Electrical  Supply  Jobbers  Association,  congressional  business,  the  bill  did  not  receive  at- 
forceful  discussion  was  brought  out  as  to  how  tention  and  a  similar  measure  has  recently  been 
the  jobber  may  better  assist  in  this  financing  of  introduced  in  the  House  under  the  number  H.R. 
utility  securities,  by  urging  upon  their  employes  11984  for  the  consideration  of  this  Congress.  The 
investment  of  their  earnings.  Members  of  Railroad  value  of  efficiency  in  the  Patent  Bureau  to  an  indus- 
Commissions  of  the  West  are  likewise  formulating  try  so  dependent  upon  patents  as  the  manufacturing 
in  mind  as  to  how  the  public  at  large  may  be  better  branch  of  the  electrical  industry  is  apparent.  The 
interested  in  assisting  the  utility  in  finance,  even  to  present  bill  is  aimed  to  correct  the  inevitable  tend- 
the  putting  over  of  drives  similar  to  the  Liberty  ency  to  cut  down  on  appropriations  for  this  work 
Loan  and  other  vast  activities  of  this  sort.  when  the  bureau  forms  only  part  of  the  general  bud- 

No  matter  how  the  problem  may  be  eventually  get  of  a  government  department.  This  legislation 
attacked,  this  is  known  and  fully  realized  at  the  has  been  approved  by  the  Engineering  Council  of  the 
present — ^that  it  will  be  eventually  successful  and  National  Engineering  Societies  and  deserves  the  ac- 
complete,  for  the  need  of  hydroelectric  energy  is  tive  support  of  individuals  and  local  engineering 
beyond  the  question  of  a  doubt  necessary  in  the  bodies  alike. 

development  of  the  great  West.  And  when  the  - 

citizenship  at  large  become  more  firmly  convinced  Much  interest  is  being  manifested  among  all 
of  this,  nothing  can  stop  the  impetus  of  the  move-  elements  of  the  electrical  industry  throughout  the 
ment  towards  firm  and  successful  financial  status  nation  in  the  1920  advertising 

and  achievements.  v  ^  drive  of  the  California  Electrical 

_  and  cwperative  Cooperative  Campaign.  The 

An  important  service  has  recently  been  rendered  **  ^  magnitude  of  this  plan,  involv- 

by  the  Joint  Committee  of  the  Technical  Societies  ing  the  regular  inclusion  of  distinct  electrical  pages 
of  Los  Angeles  in  the  publica-  and  sections  in  practically  every  newspaper  of  gen- 
Civic  Service  of  tion  of  a  group  of  papers  eral  circulation  in  the  state,  makes  it  tryly  note- 
joint  Societies  brought  out  at  a  recent  meeting  worthy.  It  is  as  a  consequence  of  timely  interest 
devoted  to  the  subject  of  indus-  to  review  recent  activities  along  this  line.  At  the 
trial  lighting,  reprinted  together  with  an  article  on  outset  it  is  well  to  remark  that  there  is  nothing  revo- 
the  same  subject  from  the  Journal  of  Electricity,  lutionary  in  the  project — there  will  be  no  sudden 
The  peculiar  advantage  and  value  of  the  joint  organi-  overturning  of  established  advertising  policies  as 
zation  is  to  be  seen  in  the  scope  of  these  papers,  built  up  by  the  power  companies  individually  through 
which  cover  the  subject  from  the  standpoint  of  the  many  years  of  constructive  effort.  Instead,  there  is 
architect  and  factory  engineer,  as  well  as  from  that  sure  to  be  an  upbuilding  of  profitable  publicity  on 
of  the  electrical  expert.  the  basis  of  what  has  already  been  done. 

The  compilation  has  been  printed  and  sent  to  The  central  stations  are  in  all  cases  consulted  in 
industrial  plant  managers  throughout  Southern  Cali-  the  working  up  of  special  electrical  sections  within 
fomia — an  example  of  practical  cooperation  and  civic  their  respective  territories.  When  the  advertising 
service,  which  is  characteristic  of  the  more  active  field  representatives  of  the  Campaign  forces  plan  the 
part  engineers  are  taking  in  the  welfare  of  their  organization  of  these  “sections”  in  any  part  of  the 
communities.  The  joint  organizations  which  have  state,  they  first  consult  the  executives  of  the  power 
been  organized  to  meet  local  engineering  problems  companies  there.  The  relations  of  the  companies 
in  the  various  districts  of  the  West  have  become  the  with  other  elements  of  the  electrical  industry  within 
center  of  this  more  enlightened  attitude,  a  contribu-  their  territory  thus  remain  undisturbed,  yet  the 
tion  which  alone  would  justify  their  existence.  Campaign  organizers  are  enabled  to  build  on  the 

The  paper  referred  to  is  that  of  Frank  Fagan  friendly  associations  that  have  been  already  estab- 
which  is  to  be  discussed  at  the  forthcoming  conven-  lished  and  at  the  same  time  to  secure  new  and  favor- 
tion  of  the  Pacific  Coast  Section  N.  E.  L.  A.  Of  able  contacts  with  the  public.  The  nucleus  of  the 
equal  importance  is  the  paper  of  Garnett  Young  on  electrical  section  is  usually  the  large  advertisement 
the  necessity  for  more  convenience  outlets  in  the  of  the  central  station,  and  the  contractor-dealers  are 
home.  Both  papers  appeared  in  the  Journal  of  Elec-  strongly  urged  to  “tie-in”  with  the  general  publicity 


During  the  sessions  of  the  last  Congress,  the 
Journal  of  Electricity  devoted  some  space  to  the 
„  .  XT  •  1  A*  importance  of  legislation  then 
pen^aing  for  the  increase  of  sal- 
MdtheElectncal  personnel  in  the 

inaustry 
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idea  conveyed.  This  plan  is  already  in  actual  opera¬ 
tion  and  is  found  to  work  out  well. 

In  regard  to  prepared  publicity  matter,  also,  the 
established  policy  of  the  power  company  is  respected. 
The  material  is  sent  to  the  offices  of  the  companies, 
for  distribution  throughout  their  territories  as  they 
see  fit.  It  is  suggestive  merely,  and  they  are  free 
to  use  it  as  a  basis  for  news  items  and  notes  on  the 
industry.  The  publicity  managers  and  local  agents 
of  the  power  companies  see  that  the  publicity  is 
properly  supplied  to  those  newspapers  having  special 
electrical  advertising  pages. 

The  whole  skilful  plan  of  campaign  is  well 
worthy  of  consideration,  and  no  feature  more  so  than 
the  recognition  of  the  primacy  of  the  power  com¬ 
panies  in  publicity  relations. 


The  appointment  of  W.  B.  Greeley,  formerly  of 
California,  as  chief  forester  of  the  United  States 
Forest  Service  is  of  timely  sig- 
The  New  nificance  to  the  electrical  indus- 

Forester  try.  Mr.  Greeley  comes  to  his 

new  office  with  a  backing  of  many 
years  of  technical  service  to  the  nation,  in  which  he 
has  on  many  occasions  exemplified  unusual  skill. 
The  manner  in  which  he  handled  the  record-breaking 
forest  fire  of  1910  in  western  Montana  still  stands 
forth  as  a  national  achievement.  Later  in  organiza¬ 
tion  of  the  engineers  of  the  forestry  service,  who 
served  so  valiantly  in  France,  he  exemplified  this 
same  ability  as  lieutenant-colonel,  having  under  his 
command  some  nineteen  thousand  men.  But  not 
alone  in  technical  skill  is  Mr.  Greeley  pre-eminently 
qualified  for  the  position,  but  the  exceptional  vision 
he  has  acquired  from  early  youth  looking  to  the 
development  of  the  vast  water  power  resources  of 
the  nation,  coupled  with  the  practical  utilization  of 
our  national  forest  resources,  makes  possible  an  unu¬ 
sual  setting  for  future  usefulness  to  the  electrical 
industry. 

The  policies  and  accomplishments  of  Mr.  Greeley 
as  head  of  the  United  States  Forest  Service  will  be 
watched  by  the  electrical  industry,  as  a  consequence, 
with  the  keenest  interest. 


t 


Electrical 
Training  for 
Women 


One  of  our  Western  agricultural  colleges  has  an- 
lounced  a  course  in  electricity  for  young  women 
which  will  teach  the  repair  of  the 
ordinary  household  appliances. 
Among  the  subjects  are  the  loca¬ 
tion  and  replacement  of  blown 
‘uses,  the  repair  of  broken  appliance  and  lamp  cords, 
jare  and  simple  repair  of  washing  machine  motors, 
^re  and  operation  of  home  lighting  plants,  and  other 
)roblems  that  are  apt  to  arise. 

This  is  a  subject  that  should  be  taught  in  all 
)f  the  colleges,  for  with  the  gi’eat  increase  in  the 
iale  of  appliances,  the  majority  of  which  are  used 
)y  the  lady  of  the  household,  some  knowledge  of  the 
;are  and  maintenance  of  these  appliances  should  be 
:aught  her.  It  would  lead  to  a  better  understanding 
)f  the  possibilities  and  limits  of  the  various  appli¬ 


ances  which  with  better  treatment  would  last  longer. 
Such  a  course  of  study  would  not  only  be  beneficial 
to  the  women  but  also  to  the  power  cpmpany  and 
the  contractor-dealer;  for,  realizing  the  possibilities 
of  all  of  the  appliances,  there  would  be  more  sold 
and  more  current  used.  The  contractor-dealer  does 
not  care  for  the  business  which  calls  for  a  half-hour’s 
trip  each  way  to  replace  a  bumed-out  fuse.  The  cost 
of  the  fuse  is  not  enough  to  compensate  the  dealer 
for  the  time  consumed  in  making  the  trip  and  if  he 
charges  enough  to  cover  his  time,  he  leaves  behind 
him  a  dissatisfied  customer  who  firmly  believes  him 
to  be  a  lineal  descendant  of  Captain  Kidd. 

Such  a  course  could  well  be  adapted  to  high 
schools,  for  with  the  assured  success  of  the  coopera¬ 
tive  plan  which  is  now  sweeping  the  West,  every 
home  in  the  West  will  soon  be  an  electrical  home  in 
the  true  sense  of  the  word.  An  educational  campaign 
would  do  away  with  the  timidity  which  most  women 
have  regarding  electricity  and  restrain  a  few  of  the 
bolder  souls  who,  thinking  that  electricity  having 
been  put  to  work  is  harmless,  by  their  ignorance 
bring  a  lot  of  unjustified  censure  upon  the  industry. 


Price  Fixing 
and  Public 
Good  Wm 


Price  fixing  by  trade  and  merchants’  associa¬ 
tions  bears  a  very  black  reputation  in  the  mind  of 
the  public.  The  prejudice  in 
•  many  cases  is  wholly  unfounded 
— for  the  uniformity  of  sched¬ 
ule  established  by  a  central  or¬ 
ganization  is  undoubtedly  more  often  intended  to 
bring  up  the  standard  of  workmanship  of  the  un¬ 
scrupulous  price-cutter  than  to  obtain  any  unwar¬ 
ranted  margin  of  profit  on  work  which  is  legitimately 
done.  So  long  as  such  transactions  are  genuinely 
intended  to  result  in  public  benefit  they  carry  their 
own  safeguard  and  are  a  legitimate  province  of 
organizations  which  are  established  to  improve  the 
standards  of  their  respective  industries.  Such  mat¬ 
ters,  however,  have  a  way  of  inevitably  coming  home 
to  roost — and  any  tendency  toward  price  fixing  which 
would  take  advantage  of  a  monopoly,  could  prove  of 
only  temporary  profit. 

The  electrical  industry  has  recognized  the  short¬ 
sightedness  of  the  purely  selfish  attitude  in  business 
and  has  adopted  principles  which  make  it  possible 
for  the  California  Electrical  Cooperative  Campaign 
to  place  at  the  head  of  its  communications  “Better 
Service  to  the  Public,”  and  for  the  power  companies 
and  contractor-dealers  to  state  and  to  believe  that 
“He  profits  most  who  serves  best.”  A  far-sighted 
business  man  recently  set  forth  the  idea  before  a 
gathering  of  electrical  merchants  that  improved 
methods  of  manufacture  and  merchandising  should 
bear  their  corresponding  reductions  in  price  to  the 
public  and  that  any  industry  is  in  a  safe  and  healthy 
condition  only  in  proportion  as  the  public  is  receiv¬ 
ing  the  benefit  of  its  constructive  thought.  It  is  the 
recognition  of  this  attitude  by  the  public  which  has 
given  the  electrical  industry  the  firm  position  in  the 
public  good  will  which  it  is  coming  to  hold. 


W.  L.  GOODWIN  sUys;  “See  the  Goodwin  Plan  in  action.  Attend  convention.” 
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We  view  with  considerable  concern  the  desperate 
conditions  among  engineers  in  Vienna,  Austria.  It  is 
true  that  these  men  are  in  the 
Engineers  in  enemy  country,  and  yet  not  only 
Enemy  Countries  for  the  sake  of  humanity  but  put 
it,  if  you  will,  on  the  dollars  and 
cents  basis,  it  is  to  our  interest  that  every  possible 
and  reasonable  aid  be  given  them.  Before  1914  one 
dollar  was  equal  to  less  than  five  Austrian  crowns. 
According  to  recent  exchange  notes,  two  hundred 
and  sixty  to  three  hundred  crowns  are  necessary  for 
the  purchase  of  one  dollar.  It  is  readily  seen  that 
such  an  exchange  rate  makes  it  impossible  to  buy 
food  from  America.  As  a  consequence,  the  prices 
for  food  are  now  a  hundred  fold  increased ;  for  cloth¬ 
ing  they  are  thirty  times  higher;  and  the  price  for 
coal  two  hundred  and  fifty  times  higher  than  in 
1914.  Austria  in  its  present  shrunken  size  does  not 
produce  sufficient  food.  The  country  is  cut  off  from 
its  former  sources  of  wealth,  from  all  coal  mines  and 
agricultural  districts.  Thousands  of  poor  children 
and  weakened  men  must  die  of  tuberculosis. 

It  is  well  that  we  think  seriously  on  these 
things,  and  see  if  something  cannot  be  done  to  soften 
the  situation. 


At  such  a  time,  when  the  shortage  of  water  and 
necessarily  the  shortage  of  power  in  the  West  is  a 
pressing  question,  the  spirit  of 
Optimisin  Show  West  shows  itself  in  the 

in  Stock  Selling  -optimism  with  which  all  of 

Campaign  power  companies  are  going 

ahead  undaunted,  making  plans  for  more  extended 
hydroelectric  developments  than  ever  before  consid¬ 
ered  and  taking  advantage  of  the  education  given  the 
people  in  investing  by  the  many  Liberty  Loan  drives, 
by  offering  additional  stocks  and  bonds  to  carry  on 
the  work  contemplated.  The  faith  of  the  people  of 
the  West  in  the  West  is  shown  by  the  fact  that  the 
individual  consumer  of  the  company’s  power  is  fast 
becoming  a  stockholder  in  that  company — all  of 
which  is  a  sure  sign  of  confidence. 


An  example  of  the  optimism  that  prevails  in 
the  West  is  shown  by  the  fact  that  although  bond 
houses  have  said  that  “it  can’t  be  done,”  the  San 
Joaquin  Light  and  Power  Corporation  has  started 
in  to  sell  $3,500,000  worth  of  7%  Cumulative  Prior 
Preferred  Stock  at  $98.50  per  share  and  is  putting 
a  “Self-Interest”  appeal  to  its  consumers.  It  should 
be  easy  to  sell  stock,  the  proceeds  of  which  are  going 
to  be  used  in  the  building  of  three  new  hydroelectric 
plants,  to  a  consumer  who  has  been  calling  for  more 
power  to  develop  his  lands.  There  are  great  tracts 
of  land  lying  idle,  waiting  for  the  necessary  power 
before  they  can  be  productive,-  and  the  farmer  who 
owns  those  lands  benefits  doubly  by  investing  in  the 
stocks  of  the  company  that  will  use  his  money  to 
develop  the  power  necessary  to  develop  his  land. 
The  “Self-Interest”  idea  is  a  new  one  but  of  such 
common  sense  that  it  will  be  sure  to  bring  about  a 
better  understanding  and  hence  more  cooperation 
betv^een  the  power  producer  and  the  power  con¬ 
sumer. 


Extended  Uses 
for  Electricity 
on  the  Farm 


The  unusually  heavy  returns  from  farm  prod¬ 
ucts  of  the  past  year,  ranging  from  $90  per  acre  for 
beans  to  $300  for  potatoes  and 
$450  for  onions,  has  caused  wide 
interest  among  investors  in  the 
opening  up  of  vast  new  agricul¬ 
tural  acreages  in  the  West,  especially  in  those  dis¬ 
tricts  that  require  either  electrical  pumping  for  irri¬ 
gation  or  electrical  pumping  for  drainage.  Hence  it 
is  confidently  expected  that  additional  extensive  serv¬ 
ice  for  electricity  on  the  farm  will  be  required  during 
1920  and  the  installation  of  electrical  pumps  and 
electrical  appliances  on  the  farm  will  find  a  ready 
market. 

It  is  encouraging  to  note  in  passing  that  such 
development  as  this  means  the  real  substantial 
growth  of  a  community,  and  the  West  is  indeed  to 
be  congratulated  upon  this  phase  of  development 
that  is  noted  on  all  sides  during  the  present  month, 
and  continual  new  announcements  are  brought  to 
light  from  day  to  day. 


Features  of  the  May  1st  Issue 


THE  JOBBERS’  CONVENTION 
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A  full  account  of  the  entertainment  plans  and  business  features  of  the  Electrical  Supply  Jobbers’ 
Convention  to  be  held  at  the  Hotel  Del  Monte,  May  12-14 


THE  JOBBERS  OF  THE  PACIFIC  COAST 

An  illustrated  survey  of  their  establishments  and  activities 

EL  CAMINO  REAL 


The  work  of  the  California  Electrical  Cooperative  Campaign  as  illustrated  by  the  development  and 
improvement  of  electrical  contractor-dealer  establishments  throughout  California 


THE  HYDRAULICS  OF  OIL  PIPE  LINES 
By  W.  F.  Durand 

A  comprehensive  technical  discussion  by  a  recognized  authority 
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Commercial  Aspects  of  Water  Storage 

BY  E.  B.  WALTHALL 

(As  industrial  and  agricultural  developments  become  more  and  more  dependent  upon  electricity, 
the  necessity  for  an  uninterrupted  and  reliable  supply  of  power  increases  in  importance.  The 
following  paper,  prepared  under  the  title  “(Commercial  Aspects  of  the  Storage  of  Water  at 
High  Elevations”  for  the  Pacific  Coast  Section  N.  E.  L.  A.  Convention  by  the  assistant  general 
manager  of  the  San  Joaquin  Light  &  Power  Corporation,  takes  up  the  vital  question  of  water 
storage  in  its  economic  relation  to  fluctuating  conditions  and  to  steam  generating  plants. — 
The  Editor.) 


The  storage  of  water  for  power  purposes  con¬ 
sists  of  the  artificial  obstruction  of  stream  flow  by 
means  of  dams  that  create  reservoirs  in  which  water 
is  impounded  during  the  periods  of  abundance  of 
supply  and  released  under  control  during  the  periods 
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Chart  No.  1  ' 

Trpical  daily  load  curve  of  a  utility  havins  a  combined  lighting,  industrial 
power  and  irrigation  pumping  load,  illustrating  the  use  of  fluctuating 
storage. 

of  scarcity  in  order  that  the  water  may  be  prevented 
from  rushing  aimlessly  and  thriftlessly  to  the  sea, 
and  that  a  uniformity  of  flow  may  be  obtained  and 
its  use  prolonged  and  extended  throughout  the  year. 

Storage  is  used  extensively  in  California  for  the 
reason  that  nearly  all  of  the  streams  of  this  state  are 
naturally  torrential  and  to  an  extent  erratic  in  char¬ 
acter,  and,  therefore,  are  in  a  large  measure  un¬ 
adapted  to  their  satisfactory  utilization  for  power 
and  irrigation  purposes  where  the  needs  are  so  ex¬ 
tensive  and  varied  as  to  require  their  employment 
during  the  entire  year  and  under  extreme  fluctuating 
conditions. 

The  supply  of  water  in  our  streams  is  somewhat 
deficient  during  the  last  of  the  winter,  owing  to  the 
extreme  cold  at  higher  elevations  that  prevails 
throughout  the  long  winter  period  which  causes  the 
accumulated  precipitation  to  form  into  a  frozen  mass, 
rich  in  power  and  irrigating  possibilities.  With  the 
coming  of  the  early  spring  thaws  the  stream  flow 
increases  in  volume  and  gradually  approaches  a  tor¬ 
rential  condition  as  the  warm  spring  rains  occur. 
Their  maximum  flow  is  usually  reached  in  the 
months  of  April,  May  and  June,  after  which  the 
streams  begin  to  subside,  with  a  gradually  diminish¬ 
ing  flow  through  the  summer.  The  minimum  flow  is 
reached  in  the  early  fall  months,  which,  in  some  sea¬ 
sons,  almost  approaches  the  stage  of  exhaustion. 

Classification  of  Storage 

Storage  may  be  classified  under  three  different 
heads  and  in  the  order  of  their  commercial  impor¬ 
tance  : 


First — Seasonal  Storage:  This  is  water  that  is 
regularly  impounded  yearly  during  the  seasons  of 
high  runoff  and  abundant  stream  flow  and  released 
during  the  low  water  seasons  of  the  year. 

Second — Cyclic  Storage :  This  is  water  im¬ 
pounded  periodically  during  those  years  of  abnormal 
precipitation  and  runoff  and  that  is  retained  at  some . 
length  and  released  during  the  low  water  seasons  of 
abnormally  dry  years.  It  is  usually  difficult  to  find 
sufficient  storage  capacity  in  connection  with  any  de¬ 
velopment  to  allow  for  the  full  seasonal  storage 
requirements.  Where  extra  capacity  is  available  the 
problem  of  whether  or  not  it  should  be  developed 
depends  upon  the  relative  cost  of  steam  and  storage 
per  annum,  considering  the  frequency,  length  and 
severity  of  periods  of  drouth  to  be  expected. 

Third — Fluctuating  Storage:  This  is  water  im¬ 
pounded  daily,  usually  in  comparatively  small  reser¬ 
voirs  or  forebays  during  the  hours  of  low  load  on  the 
generating  plant  and  released  during  the  peak  load. 

Seasonal  and  cyclic  storage  may  be  created  and 
have  for  its  purpose  the  generation  of  electricity  ex¬ 
clusively,  or  it  may  be  created  primarily  for  the 


This  chart  pictures  the  curve  of  load  duration  in  days,  showing  that  only 
a  very  few  kilowatt-hours  are  turned  out  at  the  highest  load. 

irrigation  of  lands  and  incidentally  the  generation 
of  electricity  as  a  by-product. 

Storage  and  Altitude 

The  storage  of  water  primarily  for  irrigation 
purposes  and  the  generation  of  electricity  as  a  by¬ 
product  may  be  located  almost  without  regard  for 
elevation  but  with  every  regard  for  drainage  area 
and  its  attendant  runoff.  However,  the  storage  of 
water  for  power  purposes  must  be  carefully  and  ac¬ 
curately  located  by  an  extensive  investigation  and 

IIHIMIIIIMIUMHMHNfintHHIHMtIWMIttllllMHtIUNMniiatint 


LARS  JORGENSEN  says:  “There  have  been  a  few  dam  failures  in  the  West.  Convention  won’t  be  one  of  them.” 


350 


JOURNAL  OF  ELECTRICITY 


[Vol.  44— No.  8 


every  consideration  given  to  both  elevation  and 
runoff. 

Storage  at  extremely  low  levels  results  in  a 
small  available  head  and  low  kilowatt-hour  value  per 
acre-foot  of  water  stored  when  compared  with  the 
cost  of  creating  that  storage.  Storage  at  extremely 
high  levels  results  in  a  large  available  head  and  a 


Chart  illuttratins  the  use  of  seasonal  storaKe,  and  showing  a  curve  of 
typical  natural  stream  flow  output  and  one  of  typical  load  crossing  at  the 
end  of  the  high  run-off  season,  both  in  average  monthly  kilowatts. 


high  kilowatt-hour  value  per  acre-foot  of  water 
stored,  but  usually  the  drainage  area  controlled  and 
the  water  supply  is  so  limited  and  restricted  as  to 
not  warrant  the  expense  of  creating  the  storage. 
However,  at  some  point  between  the  two  extremes 
there  will  be  found  storage  that  can  be  economically 
developed  and  which  will  have  a  satisfactory  head, 
together  with  a  drainage  tributary  to  it  that  will 
furnish  a  suitable  and  adequate  supply  of  water. 

Handling  a  Fluctuating  Load 

Chart  No.  1,  illustrative  of  the  use  of  fluctuating 
storage,  is  a  typical  ‘"Daily  Load  Curve”  of  a  utility 
serving  a  combined  lighting,  industrial  power  and 
irrigation  pumping  load  during  the  season  when  the 
irrigation  pumping  load  reaches  its  highest  point. 
This  load  is  quite  uniform  throughout  the  24-hour 
period,  as  is  indicated  by  the  resulting  high  load 
factor  of  88.6%.  Most  of  the  power  companies,  how¬ 
ever,  experience  a  much  greater  and  more  sudden 
variation  in  load  conditions.  It  will  be  noticed  that 
even  with  this  load  the  daily  fluctuation  4s  a  very 
large  percentage  of  the  peak  load  carried.  These 
sudden  variations  in  load  must  either  be  taken  care 
of  by  a  steam  plant  or  storage  must  be  provided  at 
or  very  near  the  head  of  the  hydro  plant  penstock.. 

The  ideal  condition  for  economy,  for  high  head 
plants  with  considerable  length  of  conduit,  would  be 
to  have  an  average  ditch  or  uniform  amount  of  water 
flowing  at  all  times  with  sufficient  storage  in  the 
forebay  at  the  head  of  the  penstock  to  take  care  of 
the  daily  fluctuations.  This  is  not  often  possible, 
however,  on  account  of  the  physical  conditions  sur¬ 
rounding  the  point  at  which  the  conduit  line  must 
be  terminated  and  the  penstock  begun.  Where  the 
pressure  conduit  leads  directly  from  a  large  storage 


reservoir,  no  additional  fluctuating  storage  is  neces¬ 
sary. 

Storage  Reservoirs  vs.  Steam  Plants 

Theoretical  considerations  of  economy  will  show 
that  certain  portions  of  the  fluctuating  load  should 
be  taken  cai-e  of  by  steam  on  any  system.  The  curve 
of  ‘‘Duration  of  Load,”  Chart  No.  2,  shows  that  only 
a  very  few  kilowatt-hours  are  turned  out  at  the  high¬ 
est  load.  As  steam  plants  cost  less  per  kilowatt  of 
installation  than  hydro  plants,  steam  capacity  should 
be  installed  down  to  the  point  where  the  annual  cost 
per  kilowatt  of  steam  fixed  charges,  plus  operating 
expense  and  fuel,  is  just  equal  to  the  fixed  charges 
and  operating  expenses  per  kilowatt  of  hydro 
capacity. 

Chart  No.  3,  illustrative  of  the  use  of  seasonal 
storage,  shows  a  curve  of  typical  natural  stream 
flow  output  and  one  of  a  typical  load  crossing  at  the 
end  of  the  high  runoff  season.  Both  curves  are  ex¬ 
pressed  in  average  monthly  kilowatts,  that  is,  the 
kilowatt-hour  output  for  the  month  divided  by  the 
number  of  hours  in  the  month.  The  area  between 
the  curves  after  crossing  represents  the  kilowatt- 
hours  which  must  come  from  storage  or  from  steam. 
The  maximum  peaks  for  the  month  are  shown  in  the 
upper  curve  of  the  chart.  The  maximum  distance' 
between  the  line  indicating  the  hydro  output  from 
natural  flow  and  the  peak  load  line  represents  the 
minimum  steam  capacity  needed  if  no  storage  is 
provided.  Reserves  of  steam  capacity  above  this 
theoretical  minimum  must  be  provided  if  continuous 
service  is  to  be  assured,  but  even  a  comparatively 
small  storage  will  eliminate  the  necessity  for  install¬ 
ing  this  additional  steam  reserve,  as  stored  water 
may  be  used  while  the  steam  plants  are  shut  down 
for  repairs. 

.  In  general  it  may  be  said  that  seasonal  storage 
is  necessary  to  the  full  economic  usefulness  of  high 
head  mountain  plants  and  that  if  sites  are  available, 
storage  should  be  provided  so  long  as  the  average 
cost  per  unit  of  output  from  storage,  including  fixed 
charges  on  the  investment,  is  less  than  the  average 
output  cost  from  steam. 

The  rates  of  any  electric  utility  must  yield  suf¬ 
ficient  income  to  pay  all  operating  expenses,  includ¬ 
ing  the  fixed  charges  such  as  interest  and  deprecia¬ 
tion  on  the  investment.  The  investment  in  storage 
reservoirs  and  the  cost  of  operating  the  same  has 
a  very  decided  bearing  on  the  rates  which  the  com¬ 
pany  should  charge.  By  the  installation  of  storage 
the  companies  operating  in  regions  where  high  head 
plants  are  installed  on  comparatively  small  streams 
with  considerable  fluctuation  in  runoff,  will  be  able 
to  carry  very  much  greater  loads  throughout  the 
year  than  would  be  the  case  if  storage  were  not 
available. 

Storage  and  Rates 

In  the  case  of  the  typical  annual  curve  of  load 
and  output  from  natural  stream  flow,  the  utility  is 
able  to  take  care  of  the  load  during  the  latter  part 
of  the  year  by  using  water  from  storage  reservoirs 
now  provided.  This  means  that  it  can  carry  prac¬ 
tically  twice  the  load  with  its  installation  that  it 
could  carry  if  no  storage  were  provided.  Of  course. 
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if  no  storage  were  provided,  it  would  not  be  economy 
to  install  hydroelectric  equipment  much  above  the 
low  water  capacity  of  the  stream.  The  cost  of  inter¬ 
est,  depreciation,  et  cetera,  on  storage  reservoirs, 
must  be  distributed  over  the  income  to  be  received 
from  all  consumers,  although  many  may  not  directly 
benefit  from  it,  for  the  reason  that  their  load  is  taken 
up  by  the  base  water  powers  or  comes  at  seasons 
when  the  storage  is  not  being  used.  In  figuring  rates 
on  the  cost  of  service  basis,  the  costs  are  usually 
pro-rated  among  classes  of  consumers  on  the  basis 
of  the  demand  of  the  class  on  the  system,  kilowatt- 
hour  consumption  of  the  class,  and  the  number  of 
consumers  in  the  class.  This  raises  the  point  of 
whether  or  not  the  fixed  charges  on  investment  in 
storage  are  demand  costs  or  should  be  proportioned 
in  accordance  with  the  amount  of  energy  used.  There 
are  logical  arguments  for  both.  Most  utilities  op¬ 
erating  plants  backed  by  storage  would  not  be  able 
to  carry  the  load  they  do  carry  throughout  the  year 
without  the  storage  which  has  been  provided.  Hence 
it  may  be  said  that  the  charges  for  storage  should 
be  proportioned  to  the  demand  on  the  system.  On 
the  other  hand,  the  company  having  a  low  load  fac¬ 
tor  and  a  comparatively  high  demand,  would  be  able 
to  operate  throughout  the  year  with  much  less  stor¬ 
age  than  a  company  which  had  a  very  high  load 
factor.  Either  basis  might  be  used  and  the  condi¬ 
tions  of  the  case  under  investigation  should  deter¬ 
mine  which  is  to  be  used. 

Interrupted  Service 

A  hydroelectric  development  with  a  large  fluc¬ 
tuating  storage  capacity  is  in  a  position  to  carry  its 
load  through  considerable  periods  of  time  without  a 
supply  of  water  being  brought  to  the  power  plant, 
hence  it  may  be  possible  to  carry  the  load  right 
through  such  inteiTuptions  as  those  due  to  breaks  in 
ditches,  flumes,  et  cetera.  The  water  available  at  the 
head  of  the  penstock  enables  the  plant  to  take  the 
fluctuations  in  load  without  in  any  way  endangering 
the  penstock. 

A  hydroelectric  development  with  a  considerable 
storage  of  water  available  can  feel  fairly  sure  of  its 
ability  to  carry  its  load  through  the  low  water  sea¬ 
son  of  the  year,  and  can  reasonably  assure  its  con¬ 
sumers  practically  continuous  service,  barring  inter¬ 
ruptions  due  to  line  and  other  electrical  troubles 
which  do  not  depend  upon  the  water  supply. 

It  will  generally  be  found  necessary,  however,  to 
install  steam  capacity  as  a  reserve  in  connection  with 
the  operation  of  any  hydroelectric  development  if 
its  load  approaches  its  capacity,  in  order  to  be  in  a 
position  to  give  service  of  the  reliability  now  gen¬ 
erally  demanded. 

It  is  customary  to  locate  these  plants  at  or  near 
centers  of  distribution  so  that  they  may  be  between 
the  usual  transmission  line  troubles  and  the  point 
where  the  energy  is  to  be  used.  If  the  steam  plant 
is  located  in  a  different  part  of  the  system  from  the 
hydroelectric  plant,  it  is  also  possible  to  give  service 
over  a  great  part  of  the  system  when  lines  are  inter¬ 


rupted  near  the  hydroelectric  power  house.  It  may 
be  economy  to  install  steam  capacity  to  carry  a  por¬ 
tion  of  the  load  which  might  be  caiTied  by  storage 
where  the  storage  sites  cannot  be  developed  at  or 
nearly  at  normal  cost. 

The  curve  in  Chart  No.  4  depicts  the  resultant 
power  generating  possibilities  that  will  be  incidental 
as  a  by-product  to  the  storage  of  water  in  connection 
with  a  large  irrigation  project  on  a  well  known  Cal¬ 
ifornia  stream  that  is  now  in  the  process  of  organiza¬ 
tion,  and  that  will,  in  the  reasonably  near  future,  be 
launched  and  construction  work  begun. 

Extensive  Use  of  Electricity 

Greater  progress  has  heretofore  been  made  in 
the  storage  of  water  for  power  purposes  than  for 
irrigation  purposes,  due  perhaps  to  a  chain  of  cir¬ 
cumstances  over  which  those  interested  seemingly 
had  no  control,  and  to  the  evolution  of  industri^ 
progress  that  took  place  in  the  early  development  of 
the  territories  adjacent  to  our  California  streams. 
Domestic  life  and  activities,  together  with  commer¬ 
cial  and  industrial  activities  in  the  early  centers  of 
population,  seem  to  have  demanded  at  first  electrical 
service  rather  than  irrigation  service,  and  from  the 
early  and  inefficient  old  steam  plants  has  been 
evolved  the  present  day  power  projects  to  answer 
the  demands  for  electricity. 

It  was  in  1885  that  the  first  commercial  utili¬ 
zation  in  America  of  water  for  power  purposes  was 
undertaken,  when  electric  service  was  rendered  to 
one  small  town  and  a  few  mines  located  close  by. 
Since  that  date,  by  the  storage  of  water  and  by  the 
employment  of  suitable  agencies  and  instrumentali¬ 
ties  for  its  utilization,  a  wonderful  progress  has  been 
made  in  the  generation,  distribution  and  use  of  elec¬ 
tricity.  Fabulous  sums  of  money  have  been  invested 
in  water  power  plants  and  its  use  has  permeated 
every  field  of  human  endeavor.  Large  areas  are  now 
served  with  electricity  and  a  widely  diversified  use  is 
being  made  of  it.  These  areas  are  constantly  gi'owing 
larger  and  the  diversity  of  use  is  continually  being 
increased  as  distribution  lines  are  lengthened  and 
extended.  A  veritable  network  of  wires  has,  as  a 
consequence,  been  fonned,  not  only  in  the  populous 
districts  but  in  the  sparsely  settled  rural  districts 
as  well. 

The  use  of  electricity  now  enters  into  nearly 
every  phase  of  domestic,  social  and  commercial  life, 
and  is  actually  indispensable  to  portions  of  each.  Its 
use  in  the  home  is  wide  and  varied.  It  lights  the 
commercial  establishments  and  illuminates  the 
streets.  It  turns  the  wheels  of  industry,  and  city 
transportation  is  dependent  upon  it.  It  pumps  the 
water  for  irrigation  and  extracts  the  mineral  wealth 
from  the  earth.  It  has  made  cooking  a  pleasure  and 
the  problem  of  heating  a  joy.  Great  areas  of  arid 
land  have  been  brought  under  cultivation  and  their 
productivity  greatly  enhanced  by  means  of  pump 
irrigation,  thereby  enabling  them  to  support  a  larger 
population.  Other  areas,  almost  as  extensive,  of 
over-iiTigated  and  consequently  useless  land,  have 
been  by  the  same  means  drained,  reclaimed  and  again 
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utilized,  thereby  automatically  creating  an  additional  prompt  cooperation  on  the  part  of  the  electric  utili- 
supply  of  water  that  can  be  diverted  and  carried  to  ities  themselves.  It  was  through  interconnection 
additional  areas  of  arid  land.  that  the  facilities  of  each  quickly  became  those  of 

The  country’s  natural  resources,  such  as  oil,  coal  the  other.  Reserves  of  stored  water  and  under¬ 
and  the  precious  and  commercially  valuable  metals,  loaded  equipment  were  at  once  made  available  for 
are  being  developed  and  mined  with  electricity  to  use  indiscriminately  at  those  points  where  they  were 
meet  the  urgent  demands  for  them,  and  industries  of  most  needed. 

various  kinds,  incidental  thereto  and  Rowing  out  of  World  conditions  resulting  from  the  war  have 
these  and  other  activities,  are  continually  coming  seemingly  added  an  impetus  to  an  already  active 
into  existence  and  are  in  need  of  electrical  service.  agricultural  development  until  it  is  now  being  carried 
Importance  of  Continuous  Supply  on  to  a  degree  heretofore  unheard  of  and  away 

Its  use  is  now  so  universal  and  varied  and  it  is  |^yood  the  fondest  exj^ctation  of  the  most  optim- 
so  depended  and  relied  upon,  that  when  its  delivery  istic.  Obviously,  it  is  highly  important  that,  if  these 
is  interrupted,  even  for  short  intervals,  it  causes  other  commercial  developments  are  to  be  f os- 
discomfort  and  inconvenience,  and  to  suspend  its  encouraged  and  perfected,  electrical  service 

delivery  for  extended  periods  would  result  in  chaos  be  made  continuous,  dependable,  reliable  and 

and  cause  irreparable  loss  and  damage.  Thus,  it  is  extensive  and  be  made  available  to  its  users  by  day 
apparent  that  electrical  service  is  to  a  very  large  by  night  m  spring,  summer,  fall  and  winter, 

measure  intimately  connected  and  closely  allied  with  It  is  going  to  tax  to  the  utmost  all  the  resources 

nearly  every  form  of  human  activity  that  enters  into  of  all  those  now  engaged  in  the  manufacture  of  elec- 
our  national,  state  and  community  life.  tricity  in  order  to  supply  the  demand  for  electrical 

The  importance  and  necessity  of  having  an  ade-  service  that  is  now  being,  and  will  in  the  reasonably 
quate  and  dependable  supply  of  electricity  to  answer  early  future  be  made  upon  them.  The  storage  of 
the  needs  of  the  state,  especially  that  of  its  commer-  water  at  higher  elevations  must  necessarily  be  relied 
cial  life,  was  never  so  apparent  nor  so  strongly  em-  upon  to  a  very  large  degree  if  these  extraordinary 
phasized  as  during  the  past  three  years  when  a  very  requirements  are  to  be  met  satisfactorily  and  ade- 
serious  shortage  occurred  that  curtailed  in  many  quately,  as  it  would  be  unthinkable  to  undertake  to 
instances,  and  actually  suspended  in  other  instances,  meet  those  requirements  unless  it  were  possible 
the  operation  of  important  industries  at  a  time  when  satisfactorily  to  overcome  and  correct,  so  to  speak, 
they  were  sorely  needed  to  assist  in  the  prosecution  the  lack  of  uniformity  of  conditions  of  the  stream 
of  the  late  war.  A  real  catastrophe  was  undoubtedly  flow  already  described,  that  exists  in  nearly  all  of  the 
averted  only  through  a  concerted  action  and  a  streams  of  California. 


Curve  Illustrating  resultant  power  generating  possibilities  incidental  to  the  storage  of  water  in  connection  with  a  large  irrigation  project  now 

under  way  in  California 
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Growing  Demand  for  Irrip:ation 
Keen-sighted  observers  are  of  the  opinion  that 
the  limit  of  practical  usefulness  of  the  streams  of 
California  for  irrigation  purposes,  without  further 
storage,  has  been  reached.  The  water  supply  for 
irrigation  purposes  that  is  now  available  is  very 
largely  wasted  through  extravagance  and  inefficient 
methods  of  distribution  and  storage  and  unscientific 
methods  of  application  to  the  land.  Large  areas  are 
already  water-logged  and  at  times  important  flood 
discharges  are  actually  wasted.  They  advise  and 
point  out  to  us  that  the  demands  that  will  be  made 
upon  us  for  foodstuffs  will  yearly  greatly  increase. 
It  would  certainly  be  folly  for  us  to  limit  ourselves 
in  any  advantage  that  comes  to  us  from  our  natural 
water  resources. 

Since  we  have  reached  the  practical  limit  of  the 
water  resources  that  are  obviously  available  for  irri¬ 
gation,  the  obvious  thing  to  do  is  to  develop  new 
resources  by  enlarging  upon  and  developing  nature’s 
gifts  by  means  of  storage.  Vast  areas  of  arid,  but 
fertile  land  in  California  are  now  lying  idle,  awaiting 
only  the  application  of  water  to  make  them  highly 
productive  and  remunerative.  Other  areas,  vastly 
extensive,  that  are  now  being  irrigated  from  their 
underground  strata  by  means  of  pumping,  are  badly 
in  need  of  a  supply  of  water  to  replenish  those  strata, 
and  dependent  upon  action  along  this  line,  pumping 
in  these  areas  will  increase  or  diminish. 

To  illustrate  generally  the  extent  of  the  need 
for  both  stream  and  pumped  water  in  California,  par¬ 


ticular  reference  will  be  made  to  conditions  existing 
in  the  San  Joaquin  Valley  at  this  time.  There  are 
ih  the  valley  approximately  6,500,000  acres  of  valley 
agricultural  land  and  of  this  amount  approximately 
1,400,000  acres  are  being  irrigated  by  stream  flow 
through  a  number  of  gravity  canal  systems.  About 
500,000  acres  are  being  inigated  from  wells  by 
means  of  pumping.  It  is  conseiwatively  estimated 
by  those  who  have  given  careful  study  to  conditions, 
that  if  all  the  streams  flowing  into  the  San  Joaquin 
Valley  were  reservoired  to  their  ultimate  capacity, 
the  flow  of  the  streams,  together  with  the  reser¬ 
voired  water,  would  irrigate  only  about  one-half  of 
the  agricultural  area.  A  conservative  estimate  of 
the  number  of  acres  of  land  in  the  San  Joaquin  Val¬ 
ley  that  would  require  irrigation  by  means  of  local 
pumping  is  2,500,000,  requiring  approximately  250,- 
000  electrical  horsepower  to  accomplish  it. 

To  the  end  that  our  natural  resources  may  be 
developed  to  the  extent  of  our  requirements,  and  that 
their  benefits  may  be  enlarged  upon  and  extended, 
and  that  our  industrial  and  commercial  activities 
may  be  multiplied  and  increased,  the  interest  of  the 
public  and  the  press  should  be  aroused  and  their 
support  enlisted  to  assist  actively  in  the  efforts  now 
being  made  to  obtain  needed  capital  for  the  develop¬ 
ment  of  those  projects  so  essential  to  our  commercial 
and  industrial  life  and  to  secure  favorable  legislation, 
both  national  and  local,  that  is  in  itself  vital  to  those 
projects. 


Internal  Combustion  Engines  vs.  Central  Station  Power 

BY  R.  E.  FISHER,  W.  W.  SHUHAW  AND  CLAYTON  INGALLS 

(In  many  isolated  communities  the  way  has  been  opened  for  the  power  company  by  the  work  of 
the  internal  combustion  engine.  A  detailed  comparison  of  the  value  of  these  two  sources  of 
power  in  various  lines  of  work  is  ^ven  in  the  following  paper,  prepared  for  the  Pacific  Coast 
N.  E.  L.  A.  Convention.  Of  the  authors  the  first  two  are  members  of  the  commercial  department 
of  the  Pacific  Gas  &  Electric  Company  and  the  third  is  Pacific  Coast  manager  for  the  Crocker- 
Wheeler  Company. — The  Editor.) 


The  necessity  of  a  paper  on  the  subject  of 
“Internal  Combustion  Engines  vs.  Central  Station 
Power’’  at  this  time  might  be  questioned  by  some, 
^  owing  to  the  somewhat  startling  publicity  given  by 
the  larger  oil  companies  advising  the  discontinu¬ 
ance  of  the  manufacture  of  distillate.  It  is  the  aim 
of  this  paper  to  make  a  general  resume  of  conditions 
as  they  exist  today  with  reference  to  this  subject. 
Conditions  affecting  all  prime  movers  have  been 
rapidly  changing  during  the  last  few  years  and  the 
contrast  between  the  present  day  status  of  prime 
movers  and  that  of  the  past  should  be  both  interest¬ 
ing  and  instructive. 

The  subject  of  this  paper  is  so  broad  in  its  scope, 
and  conditions  of  the  application  of  power  vary  to 
such  a  marked  degree  that  in  order  to  make  a  close 
comparison  of  the  relative  merits  of  “Internal  Com¬ 
bustion  Engines’’  and  “Central  Station  Power”  it  will 
be  necessary  to  make  a  general  survey  of  conditions, 
and  by  process  of  elimination  approach  a  neutral 
point  somewhere  between  the  two  extremes  where 


the  two  forms  of  power  are  in  actual  competition. 

As  a  prime  mover  in  automobile,  motor  boat  or 
aeroplane,  one  could  not  consider  the  central  station 
as  a  contender  against  the  gasoline  engine,  and,  on 
the  other  hand,  it  would  be  difficult  to  imagine  a 
sewing  machine,  vacuum  sweeper,  washing  machine 
or  other  household  labor  saving  device  being  op¬ 
erated  by  an  internal  combustion  engine. 

A  survey  of  the  conditions  adjacent  to  a  power 
company’s  distribution  lines  reveals  the  fact  that 
approximately  eighty  per  cent  of  all  the  power  users 
ai*e  consumers  of  the  central  station,  and  of  the 
factory  and  industrial  users  practically  all,  including 
the  manufacture  of  internal  combustion  engines,  are 
using  power  from  the  central  station. 

Competition  in  Rural  Communities 
This  narrows  the  field  of  actual  contact  and 
competition  down  to  the  rural  communities  where 
central  station  power  service  is  available  and  where 
the  power  duties  are  principally  pumping  for  irriga- 
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tion,  ensilage  cutting,  milk  cooling,  refrigerators  and 
sundry  farm  uses. 

It  is  not  the  intention  of  this  paper  to  depreciate 
the  value  of  the  internal  combustion  engine,  for  it  is 
well  recognized  that  it  is  a  wonderful  advancement 
in  the  method  of  converting  heat  directly  into  power 
without  which  many  of  our  most  modem  and  neces¬ 
sary  inventions  would  have  been  impossible.  But 
with  all  of  its  wonderful  advantages,  it  is  not  without 
its  disadvantages,  and  being  an  intricate  piece  of 
machinery,  it  requires  skilled  and  expert  attention  in 
its  operation,  to  get  out  of  it  its  best  efficiency. 

Aid  to  Power  Companies 

In  many  ways  the  internal  combustion  engine  is 
of  great  assistance  to  the  power  company  in  prepar¬ 
ing  and  building  up  a  community  or  line  of  industry, 
making  it  a  profitable  field  for  a  power  company  to 
supply.  This  is  especially  true  of  isolated  communi¬ 
ties  remote  from  power  lines,  in  such  localities  as  are 
being  reduced  from  raw  lands  to  productive  farms. 
In  such  fields  as  these  it  is  the  usual  experience  that 
when  the  gas  engine  is  worn  out  the  power  company 
will  find  it  profitable  to  enter.  Therefore,  the  internal 
combustion  engine  may  be  viewed  as  a  real  assist¬ 
ance  and  a  good  friend  of  the  power  company. 

In  connection  with  the  gas  engine  it  is  also  only 
proper  to  mention  the  farm  lighting  units  which  have 
latterly  come  into  vogue.  Many  of  these  are  being 
sold  in  sections  where  central  station  power  is  not 
available  and  in  conjunction  with  the  internal  com¬ 
bustion  engine  prove  of  very  great  assistance  in 
developing  the  field  for  the  power  company.  It  is 
suggested  that  the  power  companies  should  encour¬ 
age  the  installation  of  these  farm  lighting  units 
wherever  possible. 

To  the  consumer  of  power  so  remote  from  the 
central  station  lines  that  extensions  are  impractic¬ 
able,  the  gasoline  engine  is  recommended  as  being 
the  best  substitute  to  be  obtained. 

Classes  of  Combustion  Engines 

Internal  combustion  engines  can  be  grouped  into 
three  general  classes  and  each  class  subdivided  into 
two  subdivisions : 

(1)  Diesel  Type — Fuel  Oil  Engine 

(a)  Four  strokes  per  explosion,  or  four-cycle 

(b)  Two  strokes  per  explosion,  or  two-cycle 

(2)  Oil  Explosion  Engines — Hot  Ball  Type 

(a)  Four-cycle  type 

(b)  Two-cycle  type 

(3)  Otto  Type  Gasoline  or  Distillate  Engines 

'  (a)  Four-cycle  engines 

(b)  Two-cycle  engines 

To  obtain  a  high  efficiency  in  the  Diesel  type  of 
engine  it  is  necessary  to  have  a  very  high  load  factor 
over  a  long  period  of  time,  and  as  very  few  power 
consumers  have  this  condition  of  load,  Diesel  engines 
have  not  been  able  to  compete  with  the  central  sta¬ 
tion  power. 

The  Diesel  type  of  engine  is  used  extensively  to 
operate  ships,  submarines,  and  a  few  isolated  central 
station  plants  where  off-peak  or  valleys  in  the  sta¬ 
tion  load  curve  can  be  filled  by  putting  pumping  or 
ice  machine  loads  on. 

Oil  explosion  engines  receive  the  air  and  fuel  in 
a  manner  similar  to  that  of  the  Diesel  type  engine, 


the  principal  difference  being  that  there  is  less  com¬ 
pression  and  that  the  fuel  is  ignited  by  spraying 
against  a  hot  ball  which  is  kept  at  a  dull  red  heat. 

Disadvantages  of  Industrial  Use 

Both  the  Diesel  engine  and  the  oil  explosion 
engine  are  built  in  large  sizes  and  their  use  in  indus¬ 
trial  plants  of  relatively  large  power  requirements 
is  not  advantageous  for  several  obvious  reasons. 

First:  The  distribution  of  any  great  amount  of 
power  by  means  of  belting  and  counter  shafting  is 
very  inefficient. 

Second :  Any  interruption  in  the  operation  of  a 
large  prime  mover  on  which  a  plant  depends  for 
power  would  result  in  the  tying  up  of  the  entire  plant 
output  and  the  idleness  of  the  entire  force  during 
such  interruption. 

Third:  Conditions  of  manufacture  are  chang¬ 
ing  from  time  to  time  and  one  has  no  assurance  that 
an  expensive  prime  mover  installed  now  would  be 
adequate  in  a  few  years  hence. 

Electric  motors  driven  by  central  station  power 
afford  a  safe,  practical  and  inexpensive  method  of 
overcoming  all  of  the  disadvantages  mentioned 
above. 

Electric  power  can  be  transmitted  in  any  desired 
quantity  to  any  desired  point  in  the  factory,  with 
little  or  no  loss,  and  can  be  applied  directly  to  any 
machine  without  belts  or  shafting.  Failuie  of  any 
one  motor  only  means  the  delay  of  one  man  and  one 
machine,  while  fuses  are  being  replaced,  or,  at  worst, 
a  new  spare  motor  is  being  put  in  place  of  the  one 
in  trouble.  Close  regulation  of  speed,  so  essential 
in  machine  work,  is  obtained  in  electric  drive  and  is 
very*  nearly  impossible  in  an  internal  combustion 
engine.  Industrial  and  factory  managers  are  so 
keenly  alive  to  the  advantages  of  electric  power  that 
argument  with  them  is  not  necessary. 

‘  The  gasoline  or  distillate  engine,  known  as  the 
Otto  t5T)e,  was  the  most  common  type  that  the  cen¬ 
tral  power  salesman  met  in  open  competition.  It  is 
built  on  both  the  four-cycle  and  two-cycle  principle 
in  sizes  from  one  horsepower  up. 

Fuel  Consumption 

The  engines  require  on  an  average  1/8  to  1/10 
gallons  of  gasoline  or  distillate  fuel  per  horsepower- 
hour,  and  it  is  on  this  point  that  the  gas  engine 
salesman  rests  his  case.  The  evidence  is  complete. 
Here  are  his  figures: 

A  lO-hp.  engine  @  1/10  gal.  distillate  per  hp.hr.  for 
10  hr.  equals  10  gal. 

10  gal.  distillate  @  12c.  equals  $1.20  per  day  against 
a  10-hp.  motor  requiring  10  hp.  X  85%  efficiency 
equals  8.8  kw. 

8.8  kw.  X  10  hr.  equals  88  kw.  X  3c.  per  kw-hr.  equals 
$2.64  per  day. 

Sometimes  the  uninformed  farmer  takes  his 
statement  and  his  figures  at  their  face  value  without 
full  investigation,  with  the  result  that  after  a  year 
or  so  of  trouble  he  comes  to  the  central  station  power 
man  for  relief,  and  has  a  second-hand  gas  engine  for 
sale  at  any  figure. 

Already  the  cessation  of  the  manufacture  of  dis¬ 
tillate  and  the  enforced  use  of  gasoline  has  thrown 
fear  and  consternation  into  the  hearts  of  the  users 
of  internal  combustion  engines,  and  with  the  ever 
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rising  costs  of  gasoline  there  is  no  sign  of  a  rainbow 
of  hope  on  the  horizon  of  gloom.  And  the  fuel  cost 
of  operating  a  gas  engine  is  by  no  means  the  total 
cost  of  operating  the  plant. 

Running  Cost 

The  high  first  cost  and  rapid  deterioration  of  in¬ 
ternal  combustion  engines,  together  with  cost  of 
lubricating  oils  and  charges  for  skilled  labor  in  mak¬ 
ing  repairs  and  adjustments  bring  the  actual  cost  of 
power  at  a  figure  very  much  greater  than  the  sales¬ 
man’s  estimate. 

The  farmer  who  buys  a  gas  engine  may  consider 
himself  a  handy  man  and  able  to  keep  ordinary  farm 
machinery  running,  and  he  may  be  all  of  that;  but 
the  gas  engine,  with  its  intricate  parts  and  adjust¬ 
ments,  requires  the  skill  of  a  specialist  and  very  fre¬ 
quently  an  engine  is  damaged  beyond  repair  by  the 
neglect  of  some  minor  defect  which,  to  the  untrained 
man,  does  not  seem  to  affect  the  running  of  the  ma¬ 
chinery. 

When  the  purchaser  has  paid  the  price  and  re-’ 
ceived  his  goods,  the  transaction,  as  far  as  the  sales¬ 
man  is  concerned,  is  complete.  The  goods  have  been 
delivered  as  per  the  order,  but  the  purchaser  must 
assume  the  whole  responsibility  of  its  operation. 
When  something  goes  wrong  the  salesman  may  be  in 
the  far  end  of  the  state,  or  no  longer  on  the  job. 
The  factory  is  ignorant  of  any  promise  the  salesman 
has  made.  They  will  send  an  expert  surely,  at  the 
purchaser’s  expense,  to  make  an  examination  and 
report.  And  days  slip  by.  The  engine  is  examined 
by  the  exx)ert.  Some  new  parts  are  needed,  or  per¬ 
chance,  the  repairs  should  be  made  at  the  factory, 
in  which  case  the  engine  has  to  be  taken  down  and 
packed  for  shipment,  and  more  delay.  It  is  finally 
repaired  and  working  again,  but  the  season  for  doing 
the  work  engaged  in  has  well  advanced.  Crops  have 
suffered  and  profits  reduced,  and  another  item  added 
to  the  cost  of  power. 

Continued  Central  Station  Service 

On  the  other  hand,  when  the  central  station 
closes  a  contract  to  supply  electric  power  to  a  con¬ 
sumer,  it  has  assumed  a  serious  responsibility  to 
render  a  service  of  twenty-four  hours  of  every  day 
in  the  year  and  years.  It  should,  and  generally  does, 
fulfill  its  obligation  to  the  letter.  It  maintains,  for 
instant  use  at  any  time,  without  warning,  a  supply 
of  power  up  to  the  maximum  capacity  of  the  con¬ 
sumer’s  apparatus.  In  order  that  it  may  meet  its 
responsibilities,  it  must  make  a  considerable  invest¬ 
ment  in  lines,  transformers,  meters  and  generating 
equipment,  and  can  only  be  reimbursed  by  continued 
pleasant  relations  with  the  consumer.  The  central 
station  assumes  all  the  worries  that  the  consumer 
may  have  and  stands  ready  and  willing  at  all  times 
to  give  him  personal  attention. 

With  this  fact  in  view,  the  central  station  sales¬ 
man  should  carefully  analyze  the  condition  of  the 
service  desired  and  satisfy  himself  first  of  all 
whether  or  not  the  business  is  to  be  mutually  advan¬ 
tageous.  Failure  to  do  this  may  mean  a  dissatisfied 


consumer  with  loss  to  both  the  consumer  and  the 
central  station. 

The  power  company,  with  its  great  diversity  of 
load,  and  acting  as  a  clearing  house  for  meeting  the 
demands  of  thousands  of  consumers,  is  in  an  infi¬ 
nitely  better  position  to  reduce  the  cost  of  power 
output  than  the  single  individual  who  attempts  to 
maintain  a  power  plant  for  his  sole  needs. 

Throughout  the  days,  weeks  and  seasons,  by  the 
law  of  averages,  when  one  consumer  wants  power, 
another  is  not  using  it,  or  during  the  irrigation  sea¬ 
son  little  or  no  power  is  used  for  reclamation.  This 
enables  the  central  station  to  install  large  units  of 
power  and  to  keep  them  much  more  uniformly  loaded, 
thereby  getting  the  highest  efficiency.  The  man 
dependent  on  his  own  power  plant  would  be  required 
to  have  capacity  to  handle  his  peak  load  during  his 
time  of  regular  operation,  and  should  he  require  any 
power  at  off  hours,  would  be  obliged  to  operate  a 
large  plant  to  furnish  a  small  amount  of  actual 
power. 

Summarized  Comparison 

Therefore,  a  summary  of  general  comparison  be¬ 
tween  central  station  power  and  internal  combustion 
engines  would  appear  as  follows : 

Central  Station  Power  vs.  Internal  Combustion  En^nes 
Low  first  cost  of  apparatus.  High  first  cost  of  apparatus. 
Low  maintenance.  High  maintenance. 

Small  depreciation  High  depreciation. 

Low  attendance  cost.  High  attendance  cost. 

Simplicity  in  starting  Difficulty  in  starting. 

Definite  cost  of  operation.  Uncertainty  as  to  total  cost 

of  operation. 

.  Increasing  high  cost  of  fuel. 

Simplicity  of  installation.  Difficult  requirements  of  in¬ 
stallation,  including  neces¬ 
sity  of  cooling  water. 

Unlimited  source  of  supply.  Limited  as  to  unit  installed. 
Continuity  of  service.  Uncertain  of  continuous  op¬ 

eration. 

And  finally,  the  problem  comes  down  to  one  of 
service — that  intangible  something  that  cannot  be 
measured  in  dollars  and  cents — because  until  the 
service  is  performed  it  is  only  a  promise  and  after 
it  is  done  only  a  pleasant  memory.  But  the  central 
station  does  give  it  and  gives  it  freely  as  a  part  of 
its  contract,  and  while  it  is  hard  to  show  where  it  is 
in  the  rate  per  kw-hr.  for  energy,  yet  it  is  none  the 
less  there  and  soon  the  consumer  who  receives  it 
feels  it,  and  that  is  the  reason  why  power  users  are 
leaving  the  internal  combustion  engine  with  its 
worry  and  its  troubles  and  its  responsibilities,  and 
asking  for  central  station  power  service  at  such  a 
rate  that  the  central  stations  are  at  their  wits’  end. 
and  trying  to  build  plants  and  lines  and  substations 
to  keep  pace  with  the  new  demands. 

WESTERN  AGRICULTURE 
In  1917  the  state  of  Washington  passed  New 
York  as  the  heaviest  commercial  apple-producing 
state  in  the  Union,  showing  20  per  cent  of  the  total 
commercial  crop  of  the  United  States.  The  We¬ 
natchee  and  Yakima  valleys  shipped  more  than 
16,000  cars  of  apples  in  that  year. 


C.  C.  HILLIS  says:  “Golf  is  a  great  institution.  So  are  the  N.  E.  L.  A.  conventions. 
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Economic  Use  of  Galvanized  Steel  Wire 

BY  J.  P.  JOLLYMAN  AND  J.  F.  STRACHAN 

(The  present  high  price  of  copper  has  focused  particular  attention  upon  the  desirability  of 
substitutes  such  as  galvanized  steel  wire  for  transmission  lines.  The  suitability  of  a  conduc* 
tor  varies  with  the  load  factor  and  the  voltage,  and  in  the  following  paper  data  is  given  to 
show  in  just  how  far  the  use  of  galvanized  steel  in  power  transmission  is  economical.  The 
authors  are  respectively  head  of  electric  construction,  Pacific  Gas  &  Electric  Company,  and 
sales  representative,  Allis-dialmers  Manufacturing  Company,  San  Francisco.  The  paper  is  pre¬ 
pared  for  the  Pacific  Coast  Section,  N.  E.  L.  A.  (invention. — The  Editor.) 


The  selection  of  the  most  economical  size  of 
conductor  for  an  electric  transmission  line  is  gov¬ 
erned  by  “Kelvin’s  Law.”  This  law,  reduced  to  its 
simplest  form,  states  that  the  most  economical  size 
will  be  obtained  when  the  fixed  charges  on  the  in¬ 
vestment  in  the  conductor  are  equal  to  the  cost  of  the 
energy  lost  in  the  conductor.  The  period  taken  is 
usually  one  year. 

With  present  day  fixed  charges  and  costs  the 
total  annual  cost  is  a  rather  fiat  curve  over  a  consid¬ 
erable  range  of  conductor  size.  In  many  cases  this 
range  will  cover  three  consecutive  B  &  S  gauge  sizes, 
with  a  variation  in  total  annual  cost  of  hardly  more 
than  5%.  In  view  of  the  uncertainty  regarding  the 


effective  current 

copper  at  80c.  per  lb.  For  other  currents  multiply  cost  by - 

100 

exact  current  to  be  transmitted  in  many  cases, 
together  with  the  fact  that  an  increased  investment 
is  not  justified  unless  a  substantial  profit  can  be 
realized,  Kelvin’s  law  should  be  applied  with  caution. 
The  total  aimual  cost  should  be  plotted  in  the  form  of 
a  curve  and  the  best  size  determined  by  a  study  of 
the  curve  and  consideration  of  all  factors  that  may 
have  a  bearing  on  the  subject. 

Cost  of  Copper  Wire 

Figure  1  shows  aimual  cost  curves  for  copper. 
The  cost  of  copper  wire  on  the  line  has  been  taken 
at  30c.  per  lb.  and  the  fixed  charges  at  12%  x)er  year. 
Total  cost  curves  for  several  values  of  power  are 


given.  The  fixed  charges  include  interest,  deprecia¬ 
tion,  and  taxes  which  in  California  are  based  on  gross 
earnings  and  therefore  become  a  fixed  charge  against 
the  earning  power  of  additional  investments. 


Flff.  2.  Curves  showlnar  S-phase  PR  losses  of  iron  wire  and  No.  6  copper 
for  various  currents 


The  proper  value  for  the  cost  of  lost  power  may 
be  selected  to  meet  the  conditions  encountered.  The 
curves  are  drawn  for  100%  annual  load  factor.  If 
the  annual  load  factor  is  less  than  100%  the  equiv¬ 
alent  loss  may  be  computed  and  a  correspondingly 
lower  price  taken.  For  example,  assume  the  aimual 
losses  are  one-half  those  due  to  100%  load  factor 
and'  the  cost  of  power  is  0.6c.  The  desired  results 
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can  be  obtained  from  the  curve  for  the  total  losses 
with  power  at  0.3c. 

When  the  load  factor  is  low  and  the  line  of  con¬ 
siderable  length  in  proportion  to  the  voltage,  the  per¬ 
missible  voltage  drop  or  the  safe  carrying  capacity 
may  become  a  factor  in  the  selection  of  the  required 
size. 

Many  cases  occur  where  the  economic  size  is 
smaller  than  No.  6  copper,  which  is  usually  the 
smallest  size  mechanically  suitable  for  line  construc- 


Flc.  4.  Curves  showing  total  annual  costs  (fixed  charsro  +  losses)  at 
12.6%  L.F.  for  iron  wire  and  No.  6  copper. 


tion.  Aluminum  is  not  satisfactory  as  a  solid  con¬ 
ductor  in  any  size  or  as  a  stranded  conductor  smaller 
than  about  No.  1. 


Factors  in  Use  of  Steel  Wire 

Galvanized  steel  wire  possesses  the  requisite 
mechanical  properties  for  line  work  and  costs  less 
than  copper,  but  its  los.ses  are  higher  than  copper 
and  the  question  arises,  Is  its  use  economical  for 
loads  below  those  for  which  No.  6  copper  is  suitable? 

Being  a  magnetic  material,  the  effective  resist¬ 
ance  of  galvanized  steel  wire  varies  with  the  density 
and  frequency  of  the  current  conveyed.  This  subject 
was  investigated  by  Mr.  R.  C.  Powell  and  reported  in 
his  paper  presented  in  1918  and  published  in  the 
Journal  of  Electricity  April  1,  1918.  A  summary  of 
his  results  is  given  in  Fig.  2. 

Knowing  the  effective  resistance  of  galvanized 
steel  wire  the  total  annual  cost  of  transmitting  any 
given  amount  of  current  over  each  size  may  be  com¬ 
puted,  and  curves  drawn  from  which  the  most  eco¬ 
nomical  size  may  be  selected.  Such  curves  have  been 
prepared :  Fig.  3,  Fig.  4  and  Fig  5  showing  the  total 
annual  cost  of  transmitting  several  different  cun’ents 
over  No.  9,  No.  8,  No.  6  B.W.G.  solid  galvanized 
steel  wire  i/^-inch,  5/16-inch,  and  %-inch  galvanized 
steel  strand  and  No.  6  copper,  all  at  load  factors  of 
25%,  12.5%  and  8  1/3%  with  power  at  0.5c.  and  at 
0.75c.  per  kw-hr.  Fig.  6  gives  a  summary  of  the 
results  obtained  from  an  inspection  of  Figures  3,  4 


Flff.  6.  Curves  showing  relation  between  kw.  at  11,000  v..  3-pbase,  86% 
P.F.  Iron  wires  and  No.  6  copper. 


and  5  with  the  approximate  economic  limit  of  cur¬ 
rent  shown  for  each  size  of  wire  at  different  load  fac¬ 
tors.  Assuming  for  the  moment  the  use  of  such  wire 
on  11  kv.  circuits  it  will  be  seen  that  the  loads  which 
may  be  economically  carried  at  load  factors  of  25% 
or  less  produce  voltage  drops  greater  than  can  be 
tolerated  in  lines  of  any  considerable  length. 

However,  for  small  loads  such  as  80  kw.  or  less 
at  11  kv.  and  25%  load  factor  iron  wire  represents 
a  much  lower  annual  cost  than  copper,  hence  should 
be  used  whenever  the  voltage  conditions  permit. 

Variations  in  Economy 

An  examination  of  these  curves  reveals  some 
interesting  facts.  No.  6  galvanized  steel  does  not 
seem  to  be  economical  for  any  load.  No.  4  costs 
more  than  i/4-inch  strand  and  has  gi'eater  losses. 


O.  B.  COLDWELL  says;  “Come  to  convention  and  you  will  acquire  a  smile  like  mine.” 
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hence  should  never  be  used.  The  fixed  charges  on 
5/16  guy  are  so  near  those  on  No.  6  copper  that  it 
should  not  be  used  and  any  larger  size  of  steel  strand 
will  be  still  less  economical  than  copper.  Situations 
may  arise  requiring  the  use  of  steel  strand  to  obtain 
its  mechanical  strength. 

Based  on  an  allowance  of  1%  per  mile  voltage 
drop  in  11-kv.  lines,  the  following  limiting  loads  may 
be  carried: 

Size  of  Conductor  Max.  Load  at  85%  P.F. 

No.  9  Galvanized  Steel  20  kw. 

No.  8  Galvanized  Steel  30  kw. 

%-inch  Guy  Strand  60  kw. 

No.  6  Copper  275  kw. 

The  limiting  loads  for  other  voltages  may  be 


determined  by  voltage  drop  on  low  voltage  lines  or 
by  the  limit  of  economical  loading  for  high  voltage 
lines.  As  pointed  out  by  Powell,  galvanized  steel  is 
subject  to  rather  rapid  deterioration  on  lines  where 
the  voltage  is  high  enough  to  cause  corona  or  brush 
discharge  and  this  characteristic  may  cause  its  rejec¬ 
tion  in  some  cases  where  it  might  otherwise  be 
suitable. 

Galvanized  steel  is  the  most  economical  conduc¬ 
tor  for  loads  that  fall  well  below  the  minimum  eco¬ 
nomical  load  for  No.  6  copper.  All  things  considered, 
galvanized  steel  will  probably  be  found  most  useful 
for  carrying  light  loads  in  a  high  voltage  distribu¬ 
tion  system. 


Electric  Furnaces  in  California 

BY  W.  M.  SHEPARD 


(The  electric  furnace  is  one  of  the  most  rapidly  developing  loads  in  Western  industry.  The 
advance  made  possible  through  their  use  is  discussed  in  the  following  paper  and  the  num¬ 
ber  and  type  of  installations  already  made  in  California  are  reviewed  by  the  author,  who  is 
sales  manager  of  the  California-Oregon  PowerCompany.  The  paper  is  one  of  those  for  discus¬ 
sion  at  the  Pacific  Coast  Section  N.  E.  L.  A.  Convention. — ^The  Editor.) 


There  are  installed  in  California  at  the  present 
time  some  fifteen  or  more  electric  furnaces,  ranging 
in  capacity  from  one  to  six  tons  per  charge  and  rep¬ 
resenting  a  connected  load  of  over  15,000  kva.  The 
operation  of  these  furnaces  has  proved  quite  success¬ 
ful,  and  their  use  will,  in  our  opinion,  continue  to 
increase,  not  only  in  new  plants,  but  also  in  old 
plants  by  displacing  existing  furnaces  of  older  types. 

It  appears  from  the  investigation  which  we  have 
made  that  the  field  for  these  furnaces  will  continue 
to  increase  as  the  population  and  manufacturing 
facilities  of  the  coast  grow ;  for  example,  the  use  of 
manganese  steel  castings  made  by  electric  furnaces 
is  increasing  in  farm  tractors  manufactured  in  Cali¬ 
fornia.  It  is  apparent  that  the  growth  of  the  tractor 
business,  which  in  turn  is  dependent  upon  the  devel¬ 
opment  of  the  agricultural  sections,  will  stimulate 
the  use  of  the  electric  furnaces,  which  is  also  true 
in  other  lines  of  manufacture. 

All  of  the  furnaces  in  use  in  this  territory  are 
of  the  “arc”  type,  and  are  principally  used  in  making 
steel  castings  and  alloy  steel,  such  as  manganese 
steel. 

While  the  cost  for  heat  in  the  electric  furnace, 
as  represented  by  the  power  consumed,  is  greater 
than  this  cost  for  other  types  as  represented  by 
fuel  costs,  there  are  other  economies  incidental  to 
the  operation  of  the  electric  furnace  which  in  large 
measure  counterbalance  the  cost  of  power,  and  in 
addition  to  this,  the  product  of  the  electric  furnace  is 
superior. 

The  use  of  the  electric  furnace  results  in  greater 
output  from  a  given  sized  furnace  and  from  a  given 
fioor  space,  due  to  the  shorter  time  required  by  the 
electric  furnace  to  handle  a  charge.  The  shorter 
time  required  by  the  electric  furnace  also  results  in 
lower  labor  costs  and  very  frequently  increases  the 
output  of  the  entire  establishment,  thereby  cutting 
down  overhead  cost.  The  electric  furnace  castings 


are  better  and  more  uniform,  and  the  metal  is 
denser,  more  homogeneous  and  stronger.  Electric 
steel  is  higher  in  tensile  strength  and  elastic  limit, 
and  shows  greater  resistance  to  fatigue  than  other 
steels.  Steel  castings  from  the  electric  furnace  show 
less  shrinkage  and  are  freer  from  blow-holes  than 
ordinary  steel  castings.  The  reason  for  the  superi¬ 
ority  in  electric  steel  is  that  it  is  made  in  a  reducing 
atmosphere  in  a  closed  furnace,  and  does  not  come 
in  contact  with  combustion  gases.  Its  composition 
can  therefore  be  more  easily  controlled,  and  it  is  kept 
freer  from  gas  inclusion.  The  electric  furnace  can 
bring  its  charge  to  a  higher  temperature,  and  main¬ 
tain  it  at  this  temperature  for  longer  periods  of  time 
than  other  furnaces  without  affecting  the  quality  of 
the  metal,  and  for  this  reason,  thinner  and  more 
intricate  castings  can  be  made  with  smaller  loss. 
There  is  less  loss  of  material  in  risers  and  headers, 
due  to  the  higher  temperature,  and  more  fluid  con¬ 
dition  of  the  metal.  There  is  also  less  loss  due  to 
defective  castings. 

The  electric  furnace  melts  its  charge  in  a  neutral 
or  reducing  atmosphere,  which  eliminates  the  losses 
of  the  added  elements  when  making  alloy  steels,  and 
brings  about  more  exact  and  uniform  results.  In  the 
open-hearth  furnace,  manganese  and  silicon  added  to 
the  steel  are  oxided  in  considerable  quantities,  the 
losses  of  these  added  elements  ranging  at  times 
above  30%,  while  in  the  electric  furnace  this  loss  is 
practically  eliminated.  This  results  not  only  in  sav¬ 
ing  considerable  quantities  of  these  expensive  ele¬ 
ments,  but  also  in  more  exact  control  of  the  composi¬ 
tion  of  the  steel.  The  melting  losses  in  the  electric 
furnace  are  also  much  lower  than  in  either  the  oi)en 
hearth  furnace  or  the  converter,  ranging  around  3% 
or  4%  for  the  electric  furnace  as  against  twice  this 
amount  for  the  open  hearth  furnace  and  five  to  six 
times  this  amount  for  the  converter. 

These  savings  are  material  in  offsetting  the 
cost  of  power,  but  the  greatest  advantage  of  the  elec- 
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trie  furnace  is  in  the  higher  grade  steel  produced 
and  the  higher  percentage  of  the  melting  stock  that 
gets  into  castings. 

The  electric  furnace  is  inherently  better  adapted 
to  exact  control  of  the  composition  of  the  steel ;  the 
I)ercentage  of  added  elements  can  be  controlled  with 
an  exactness  very  difficult  to  attain  in  other  types  of 
furnaces,  and  undesirable  elements  can  be  more  com¬ 
pletely  eliminated.  For  these  reasons,  it  is  possible 
to  handle  poorer  grades  of  scrap  material  in  the  elec¬ 
tric  furnace,  and  to  work  these  poorer  grades  up  into 
high  grade  steel. 

The  electric  furnace  is  built  in  either  the  acid  or 
basic  type,  the  acid  type  furnace  being  that  gen¬ 
erally  used  in  California.  The  acid  type  furnace 
handles  its  charge  in  less  time,  resulting  in  greater 
output,  and  is  used  almost  altogether  for  foundry 
work.  The  basic  type  furnace  is  only  used  where 
considerable  refining  of  the  metal  is  to  be  carried  on, 
and  sulphur  and  phosphorus  are  to  be  eliminated. 

The  furnaces  in  general  use  in  California,  except 
very  small  furnaces,  are  all  three-phase  and  the 
characteristics  of  the  load  approximate  industrial 
load.  The  load  is  fairly  well  balanced  and  the  power 
factor  is  generally  somewhat  higher  than  induction 
motor  load,  running  up  to  as  high  as  90%,  and  the 
load  factor  is  good  where  the  furnaces  are  kept  busy. 
This,  however,  depends  on  the  work  available  for  the 
furnace.  During  the  melting  of  the  charge,  the 
peaks  may  be  considerable  unless  close  attention  is 
given  to  the  operation,  which  would  of  course  result 
in  poor  load  factor.  This,  however,  is  pretty  well 
under  the  control  of  the  operator,  who,  if  skillful, 
can  keep  this  peak  demand  low  during  the  melting 
period,  and  not  impair  his  load  factor.  Where  rates 
are  based  on  the  demand  or  load  factor,  considerable 
attention  is  given  to  this  point  by  operators,  and 
as  a  result,  higher  load  factors  are  attained. 

There  is  another  advantage  in  keeping  the  fur¬ 
nace  busy  all  the  time,  making  the  operation  contin¬ 
uous  for  the  twenty-four  hour  period  if  possible, — 
that  is,  the  saving  in  furnace  linings.  When  the  run 
is  continuous  the  lining  is  continuously  maintained 
at  a  high  temperature,  whereas  if  it  is  intermittent, 
the  lining  is  alternately  heated  and  cooled,  and  the 
expansion  and  contraction  resulting  reduces  the  life 
of  the  lining.  Furthermore,  intermittent  operation 
results  in  higher  electric  energy  consumption  by  the 
furnace,  as  energy  has  to  be  supplied  to  bring  the 
cold  furnace  up  to  working  temperature  as  well  as 
to  treat  the  charge.  In  the  case  of  a  three-ton  fur¬ 
nace  which  came  under  our  observation,  it  required 
four  hours  for  the  first  heat  and  two  hours  for  each 
succeeding  heat  when  the  operation  was  continuous. 

In  the  installation  of  electric  furnaces  it  is  very 
desirable  to  have  the  furnace  transformers  installed 
close  to  the  furnace,  and  special  attention  should  be 
given  to  the  installation  of  the  leads  from  the  trans¬ 
formers  to  the  furnace  to  see  that  the  three  phases 
are  so  interlaced  as  to  reduce  the  inductive  drop  to 
a  minimum.  The  furnace  transformers  step  down 
from  the  ordinary  distribution  voltage  of  2200,  6600 
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or  11,000  volts  to  the  furnace  voltage  of  in  the  neigh¬ 
borhood  of  100  volts,  and  at  this  low  voltage,  of 
course,  the  current  is  very  high  and  the  mductive 
effects  are  considerable,  unless  the  proper  precau¬ 
tions  are  taken.  The  practical  advantage  of  atten¬ 
tion  to  this  point  is  of  course  to  better  the  power 
factor. 

The  transformer  capacities  for  the  arc  type 
electric  transformer  are  approximately  as  follows: 

Tons  Capacity  Transformer  Kva. 

1  500 

2  800 

3  1000 

6  1500 

The  current  in  the  arc  type  electric  furnace  is 
controlled  by  raising  or  lowering  the  electrodes  on 
much  the  same  principle  as  the  current  control  of 
the  ordinary  arc  lamp.  This  control  is  both  auto¬ 
matic  and  hand.  The  furnaces  themselves  are  very 
substantial  pieces  of  apparatus,  and  give  very  little 
trouble.  Most  of  the  operations  of  the  furnace,  such 
as  pouring,  operation  of  the  electrodes,  et  cetera,  are 
motor  controlled,  and  can  be  easily  and  quickly  ma¬ 
nipulated  by  the  operator. 

It  is  not  our  intention  in  this  short  paper  to  go 
into  details  of  construction  or  operation  of  the  elec¬ 
tric  furnace,  but  to  throw  some  light  on  the  extent 
and  possibilities  of  this  class  of  load  for  central  sta¬ 
tions  in  this  section  of  the  country. 

It  is  our  opinion  that  the  electric  furnace  has 
reached  a  point  where  it  is  able  to  stand  on  its  own 
feet,  and  does  not  require  any  particular  nursing  by 
the  central  station.  Most  of  those  operating  in  this 
territory  are  working  under  the  regular  power  rates 
given  other  power  consumers  for  loads  of  similar 
amounts  and  load  factors,  and  these  furnaces  are 
proving  successful  in  their  operations. 

The  cost  of  electric  power  is  less  of  a  factor  for 
the  alloy  steels  than  for  straight  steel  castings, 
inasmuch  as  the  total  cost  and  selling  price  of  the 
alloy  steel  is  considerably  higher  and  the  cost  of 
electric  power  is  relatively  less  important. 

The  cost  of  electric  power,  while  quite  a  consid¬ 
erable  item,  is  not  the  determining  factor  in  most 
cases.  The  factors  determining  the  location  of  the 
furnace  and  whether  it  will  be  electric,  are  various, 
including  labor  conditions,  availability  and  price  of 
raw  materials,  available  market,  freight  rates, 
et  cetera,  and  the  quality  of  materials  available  and 
of  the  product  desired.  Any  one  of  these  factors 
may  have  as  much  or  more  influence  than  the  cost 
of  electric  power. 

The  power  consumption  varies  from  around  500 
to  550  kilowatt-hours  per  ton  of  metal  produced  to 
as  high  as  850  kilowatt-hours,  depending  on  the 
treatment  given  the  metal,  size  of  furnace  and 
whether  the  run  is  continuous  or  intermittent. 

The  cost  of  electric  steel  in  the  ladle  for  ordi¬ 
nary  castings  is  of  the  order  of  fifty  dollars  per  ton, 
while  alloy  electric  steel,  such  as  manganese,  will  be 
of  the  order  of  one  hundred  dollars  per  ton  or  above. 
From  these  approximate  figures,  some  idea  of  the 
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relation  between  power  costs  and  total  cost  of  steel 
in  the  ladle  may  be  had. 

At  the  present  moment  it  appears  that  the  steel 
furnaces  on  the  coast  have  a  capacity  considerably 
in  excess  of  the  normal  demand.  This  condition  has 
been  brought  about  by  the  expansion  of  the  industry 
to  meet  the  rush  of  business  arising  out  of  the  war, 
and  as  war  business  has  now  fallen  away  the  exist¬ 
ing  furnaces  are  running  at  an  output  materially 
below  capacity. 

How  long  this  will  continue,  it  is,  of  course,  diffi¬ 
cult  to  say,  but  as  long  as  it  continues  it  will,  of 
course,  retard  the  growth  of  the  electric  furnace 
business. 


AUTOMATIC  PROTECTION  OF  SMALL  MOTORS 

BY  G.  E.  ARMSTRONG 

(The  most  suitable  mode  of  protecting  small  motors 
such  as  are  used  in  pumping  plants  and  in  small 
industrial  applications  is  the  subject  of  this  paper 
prepared  for  the  Pacific  Coast  S^ion  N.  E.  L.  A. 
Convention. — The  Editor.) 

It  appears  to  this  sub-committee  that  it  would 
be  more  desirable  to  specify  what  it  believes  to  be 
most  suitable  in  the  way  of  protection  for  small 
motors  such  as  are  used  in  pumping  plants  and  in 
small  industrial  applications,  rather  than  to  point 
out  the  particular  pieces  or  manufacture  of  such  ap¬ 
paratus  as  would  perform  the  service  required. 

Due  to  the  fact  that  this  subject  is  to  be  con¬ 
fined  largely  to  small  motors  where  the  cost  of  the 
motors  is  low  and  the  cost  of  rewinding  or  repairing 
correspondingly  low,  the  apparatus  for  protection  of 
such  motors,  in  order  to  be  available,  must  neces¬ 
sarily  be  of  very  low  cost  and  be  of  such  a  nature 
as  not  to  require  skilled  maintenance.  These  re¬ 
quirements,  therefore,  limit  what  we  might  recom¬ 
mend  as  requiring  protection,  as  certain  contingen¬ 
cies  may  only  be  protected  against  by  more  or  less 
complicated  and  expensive  apparatus.  Of  this  latter 
class  might  be  mentioned  reverse  phase  relays 
which,  although  very  valuable  for  the  protection  of 
motors,  are  generally  quite  complicated,  require  ex¬ 
pert  attention  and  are  expensive.  It  is  believed  that 
without  question  the  real  way  to  protect  a  small 
motor  is  to  protect  it  against  high  temperatures  and 
low  speed. 

These  two  conditions  are  also  those  which  are 
fundamental  in  the  protection  of  motors  of  any  size. 
Taking  the  last  first,  the  proposition  of  low  speed 
involves  many  factors.  It  includes  low  voltage  or  no 
voltage,  loss  of  solder  in  end  rings,  overloading, 
scraping  of  rotors,  and  low  frequency.  Nearly  all  of 
these  features  will  result  ultimately  in  high  tempera¬ 
tures.  Loss  of  solder  in  end  rings  and  scraping  of 
rotors  will,  of  course,  result  in  a  more  rapid  rise  in 
temperatures  than  will  low  voltage,  low  frequency  or 
overloading. 

As  long  as  a  motor  performs  its  duty  and  does 
not  reach  dangerous  temperatures,  there  appears  to 
be  no  good  reason  why  it  should  automatically  be 
taken  off  the  line,  that  is,  overheating  for  a  period 
of  time  which  does  not  permit  of  permanent  injury 


to  the  winding  is  of  no  consequence.  If  the  voltage 
dips  to  zero  for  a  moment  and  again  returns  to  nor¬ 
mal  without  having  permitted  the  speed  of  the  motor 
to  go  to  such  a  low  limit  that  it  will  not  again  be 
able  to  obtain  normal  speed  without  drawing  such 
heavy  currents  as  might  injure  it,  the  motor  should 
not  he  disconnected  from  the  line.  This  particular 
feature  is  of  considerable  interest  at  this  time,  since 
the  use  of  apparatus  to  do  this  duty  would  be  in  a 
large  way  a  justification  of  the  use  of  expensive  in¬ 
stallations  to  shorten  or  eliminate  interruptions; 
that  is,  if  the  proper  protective  relay  systems  were 
installed  on  the  transmission  system,  a  short  circuit 
would  merely  result  in  a  momentary  dip  in  voltage  on 
the  system  during  the  time  between  the  occurrence 
of  the  short  and  the  opening  of  the  proper  switches 
to  remove  it.  At  present  it  is  required  that  motors 
be  equipped  with  low  voltage  relays  which  are 
usually  set  to  operate  instantaneously  on  a  decrease 
in  voltage  of  50%  to  75%  of  normal.  With  equip¬ 
ment  such  as  this  installed,  the  result  is  that  a 
short  circuit  even  of  a  very  short  duration  causes 
the  load  to  be  dropped  due  to  the  operation  of  the 
low-voltage  releases. 

If  the  motors  were  protected  by  a  device  which 
would  permit  the  opening  of  the  switch  only  when 
the  si)eed  of  the  motor  decreased  too  low,  then  the 
resumption  of  normal  voltage  would  allow  the  motors 
immediately  to  pick  up  the  load  and  the  consumers 
would  suffer  no  interruptions.  The  present  practice 
is  particularly  reprehensible  when  applied  to  pump¬ 
ing  plants,  due  to  the  fact  that  many  of  the  motors 
lose  their  prime  when  they  stop  and  the  low  water 
level  makes  it  impossible  to  start  up  without  waiting 
for  the  water  to  rise  in  the  wells.  Interruptions  of 
considerable  length  are  suffered  by  the  consumers, 
due  to  a  very  brief  interruption  in  voltage. 

Information  has  recently  come  to  hand  regard¬ 
ing  the  method  of  protection  of  motors  in  precious 
metal  mines.  It  has  been  found  that  it  was  impos¬ 
sible  to  apply  any  of  the  present  known  protective 
devices  to  these  motors;  even  the  use  of  fuses  and 
circuit  breakers  was  unsatisfactory,  since  it  was 
necessary  to  use  fuses  of  such  large  capacity  or  set 
the  instantaneous  automatic  overload  breakers  at 
such  high  values  of  current  that  they  were  useless 
in  protecting  the  motors  against  overloading  which, 
while  not  of  sufficient  magnitude  to  blow  the  fuses 
or  open  the  switches,  was  great  enough  to  damage 
the  motors.  The  reason  for  this  state  of  affairs  was 
that  the  motors  were  very  commonly  called  upon  to 
carry  loads  greatly  in  excess  of  normal,  due  to  heavy 
starting  conditions  when  the  machinery  had  been 
idle  for  a  period,  or  when  jams  occurred  due  to  the 
nature  of  the  material  handled. 

However,  it  was  brought  out  that  some  form  of 
thermostatic  protection  would  have  been  desirable 
since  a  large  part  of  the  trouble  was  due  to  over¬ 
loading. 

The  conclusions  to  be  drawn  are  that  satisfac¬ 
tory  devices  intended  to  operate  at  predetermined 
low  speeds  to  cut  the  motors  off  the  line,  and  suitable 
thermostats  for  application  to  the  motors  would  give 
the  most  desirable  protection  for  such  motors. 
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Central  Stations  and  the  Rating  of  Motors 

BY  JOHN  HOOD 

I 

(The  UM  of  motors  having  a  large  overload  capacity  which  is  seldom  or  never  utilized  involves 
the  maintenance  by  the  power  company  of  a  great  quantity  of  unnecessary  and  expensive  idle 
^uipment,  and  at  rates  based  on  the  nominal  rating  of  the  motors  instead  of  their  real  capac¬ 
ity.  In  the  following  paper,  prepared  for  the  Pacific  Coast  Section  N.  E.  L.  A.  Convention, 
under  the  title  “Use  of  Continuous  Motors  as  Affecting  Central  Stations  and  Consumers,”  it  is 
pointed  out  that  what  was  originally  a  safety  provision  has  tended  to  become  an  abuse,  for 
which  the  continuous  rated  motor  is  a  remedy.  The  author  is  local  engineer  with  the  General 
Electric  Company,  San  Francisco. — The  Editor.) 


The  history  of  the  electrical  industry  has  been 
one  of  rapid  progress — of  rejection  of  the  inefficient 
for  the  relatively  efficient — of  rejection  of  wasteful 
practices  for  those  less  wasteful.  Developments  of 
the  present  day  indicate  an  active  continuation  of 
this  very  satisfactory  record.  Careful  analyses  of 
the  characteristics  and  life  of  insulations,  investiga¬ 
tions  covering  a  considerable  period  of  years  and 
under  various  operating  conditions,  have  forced  the 
conclusion  that  our  art  has  been  wasteful  in  adher¬ 
ing  to  the  low  operating  temperatures  which  have,  in 
the  past,  been  deemed  essential  in  safeguarding  the 
insulation  of  electrical  machinery. 

Varnish  treated  fibrous  insulations,  such  as 
commonly  used  in  the  construction  of  general  pur¬ 
pose  motors,  have  their  safety  subject  to  a  rather 
well  defined  temperature  limit  above  which  failure 
due  to  charring  or  burning  will  take  place,  but  below 
which  the  length  of  life  does  not  vary  with  changes 
in  temperature.  105°  Centigrade  is  given  by  the 
American  Institute  of  Electrical  Engineers  in  the 
Institute’s  Standardization  Rules  as  the  allowable 
upper  limit  for  these  types  of  insulation  and  is  rec¬ 
ognized  as  conservative. 

Reduction  of  Costs 

“Continuous  rated’’  electrical  equipment  —  as 
differentiated  from  “fractional  capacity’’  or  “over¬ 
load  rated’’ — designed  for  operation  at  temperatures 
closer  to  the  allowable  upper  limit  than  has  been  con¬ 
sidered  good  practice  in  the  past,  is  so  designed  for 
one  major  purpose,  to  eliminate  excess  or  unneces¬ 
sary  materials  and  thereby  reduce  the  cost.  Any  ad¬ 
vance  in  our  art  which  offers  an  opportunity  to  truly 
conserve — to  make  a  quantity  of  materials  do  equally 
well  what  formerly  required  a  larger  quantity — is 
worthy  of  most  serious  consideration  and  whole¬ 
hearted  support. 

Such  an  advance  frequently  constitutes  a  step 
from  that  which  has  been  an  extremely  conservative 
practice  to  one  which  is  relatively  radical — which 
has  not  the  same  margin  of  safety.  A  suitable  mar¬ 
gin  of  safety  is  essential  in  all  engineering  practices, 
but  too  great  liberality  in  such  matters  is  nothing 
short  of  sheer  waste.  Providing  larger  amounts  of 
copper,  steel  and  iron  than  would  otherwise  be  neces¬ 
sary,  in  order  to  obtain  operating  temperatures  ma¬ 
terially  below  105°  on  equipment  having  fibrous  insu¬ 
lation,  is  in  this  sense  a  definite  waste. 

Generators  in  which  the  same  class  of  insulation 
has  been  used  have,  for  several  years,  been  designed 
with  this  in  mind,  and  the  wisdom  of  thus  fully 


utilizing  the  material  entering  into  the  construction 
of  these  units  is  generally  conceded.  European 
practice  has  inclined,  during  the  same  period,  to  the 
carrying  of  this  idea  into  other  lines  of  electrical 
equipment  —  notably  into  motor  construction  —  and 
with  very  satisfactory  results. 

Rating  and  Capacities  of  Motors 

From  the  time  motors  were  first  produced  com¬ 
mercially  until  the  present,  they  have  practically  all 
had  overload  capacities  and  the  nominal  rating  of 
a  unit  did  not  at  all  show  what  load  the  machine 
could  carry  with  safety.  Many  old  units,  designed 
and  built  at  a  time  when  knowledge  of  materials  and 
applications  was  relatively  limited  —  when  applica¬ 
tions  were  largely  made  by  “rule  of  thumb,’’  rather 
than  by  suitable  investigation  and  analysis — would 
carry,  and  in  some  cases  are  still  carrying,  continu¬ 
ous  overloads  of  as  high  as  100%.  As  knowledge  of 
materials  and  applications  increased,  newer  designs 
of  motors  had  their  overload  capacities  reduced  little 
by  little  until  a  sort  of  standard  of  25%  overload  for 
2  hours  was  brought  into  general  use  and  is  still  in 
extensive  use. 

Where  extremely  high  duty  peaks,  coupled  with 
speed  variations  covering  a  large  range,  are  to  be 
experienced  (as  for  instance  in  hoist  work),  or  in 
cases  where  motors  are  to  be  operated  for  very  short 
periods  and  then  allowed  to  stand  idle  or  run  lightly 
loaded  for  appreciable  intervals,  continuous  ratings 
expressed  in  horsepower  would  have  but  a  limited 
bearing  on  either  the  work  to  be  performed  or  the 
capacity  of  the  motor  under  the  various  conditions 
of  speed  and  torque  which  would  be  required.  Special 
ratings  covering  the  required  characteristics  may, 
therefore,  logically  be  used  in  such  cases.  Even  in 
equipment  of  this  kind  every  endeavor  should  be 
made  to  avoid  too  great  conservatism  in  the  matter 
of  operating  temperatures.  There  is  no  more  neces¬ 
sity  for  operating  insulations  of  intermittent  rated 
motors  at  maximum  temperatures  materially  below 
the  accepted  upper  limit  than  there  is  in  the  cast  of 
continuous  rated  units. 

Maintaining  Idle  Equipment 

Aside  from  very  special  cases,  such  as  those 
above  mentioned,  the  great  majority  of  all  applica¬ 
tions  fall  into  what  may  be  termed  the  general  pur¬ 
pose  class.  The  requirements  of  this  class  are  best 
met  by  continuous  rated  machines  both  from  the 
standpoint  of  the  users  and  of  the  power  companies. 
Power  company  and  power  user  have  each  a  decided 
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DAVE  HARRIS  says:  “Non-attendance  at  convention  will  cost  you  several  thousand  dollars.” 
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interest  in  this  matter  and  this  interest  is  one  which 
affects  the  pocket  books  of  each. 

In  the  cases  of  many  of  the  older  types  of  mo¬ 
tors,  that  is,  those  having  overload  capacities,  a  min¬ 
imum  or  service  charge  made  by  the  power  company, 
and  based  on  the  nameplate  or  nominal  rating,  is 
inadequate  where  a  user  employs  the  real  capacity 
of  the  motor. 

The  power  company,  knowing  of  the  overload 
capacity  of  such  a  motor,  and  having  no  assurance 
that  such  capacity  is  not  to  be  utilized,  finds  it  neces¬ 
sary,  in  protecting  its  system  equipment  from  dam¬ 
age  due  to  overload  and  in  insuring  the  maintenance 
of  power  service  conditions  of  voltage,  frequency  and 
available  power  at  the  utilization  equipment  of  its 
customers,  to  supply  capacity  to  meet  the  maximum 
load  which  the  motor  might  impose.  This  calls  for 
generating  station  equipment,  transmission  lines, 
step  down  transformers  and  distribution  equipment 
— capacity  in  every  part  of  the  system  from  the 
source  of  power,  whether  it  be  water  or  steam,  all 
down  the  line  to  the  service  wires  connecting  with 
the  motpr  terminals.  Meanwhile  the  minimum  charge 
(or  the  service  charge) ,  which  supposedly  covers  the 
fixed  expenses  incident  to  these  “readiness  to  serve” 
items,  is  based  on  the  nominal  rating  of  the  motor 
instead  of  on  its  real  capacity. 

Data  compiled  from  tests  made  on  approxi¬ 
mately  3300  motors  connected  to  the  lines  of  three  of 
our  largest  power  companies  in  this  district  indicates 
very  clearly  the  amount  of  idle  equipment  which  the 
utility  company  is  called  upon  to  maintain  for  loads 
which  might  be,  but  seldom  are,  carried.  80%  of  the 
3300  installations  carried  75%  of  rated  load,  or  less, 
10%  carried  full  load,  and  10%  carried  overload. 
The  overloads  ranged  from  1  to  13%.  The  sum  of 
the  maximum  demands  on  one  of  these  systems, 
involving  743  plants  with  nameplate  ratings  aggre¬ 
gating  8353  hp.  connected,  was  7737  hp.  Note  that 
this  is  the  sum  of  the  maximum  loads  and  not  merely 
the  sum  of  the  average  loads,  nor  of  the  coincident 
loads.  These  readings  were  practically  all  taken 
from  centrifugal  pump  installations  during  a  season 
of  relatively  high  water  table.  They  are,  therefore, 
undoubtedly  higher  than  average  seasons  would 
show,  as  the  centrifugal  pump  requires  increased 
power  with  reduced  working  head. 

Adjusting  Equipment  to  Loads 

This  class  of  work  has  quite  obviously  been  over¬ 
motored  in  the  past,  and  the  overload  margin  has 
rarely  been  called  into  play.  Such  being  the  case, 
why  use  fractional  rated  units?  Why  not  apply 
motors  of  the  correct  size  and  designate  them  by 
their  true  capacities?  The  user  would  in  this  way 
secure  equipment  at  a  smaller  expense  per  horse¬ 
power  and  the  company  would  be  enabled  to  lay  out 
and  install  its  system  equipment  on  a  basis  of  known 
maximum  loads,  thus  laying  the  basis  for  securing 
equitable  remuneration  for  the  outlay  involved.  If 
overloads  must  be  provided  for  in  a  given  installa¬ 
tion,  suitable  motor  capacity  should  be  purchased 
and  should  be  plainly  indicated  in  the  motor  rating. 
No  rating  should  camoufiage  the  capacities  of  the 
unit  which  it  covers.  The  natural  result  of  using 


continuous  rating  will  be,  to  a  considerable  extent, 
the  elimination  of  over-motoring,  as  the  consumers 
will  find  it  to  their  best  interests  to  keep  down  min¬ 
imum  or  service  charges  by  putting  in  equipment 
which  will  be  fully  loaded. 

A  power  user  requiring  approximately  25  hp.  for 
duty  on  a  drive  on  which  he  expects  at  times  to  face 
the  minimum  charge,  or  where  the  “service”  charge 
is  based  on  the  nameplate  rating  of  the  motor,  will 
purchase  a  25-hp.  motor  and  not  a  nominally  rated 
2()-hp.  motor  with  a  margin  of  15%  or  20%  horse¬ 
power  expressed  in  overload  capacity,  nor  yet  an  old 
motor  rated  15-hp.  but  capable  of  carrying  50%  to 
100%  additional  load.  Such  purchasing  of  units 
with  heavy  overload  capacities  has  been  resorted  to 
in  order  to  secure  low  minimum  charges!  or  service 
charges),  but  the  practice  is  quite  evidently  unfair. 

Continuous  Rated  Motors 

The  use  of  continuous  rated  motors  eliminates 
much  of  this  sort  of  thing.  A  purchaser  will  get  full 
value  for  his  expenditure  —  will  secure  a  greater 
horsepower  capacity  for  a  given  expenditure — will 
secure  a  motor  of  the  horsepower  he  orders  and  not 
a  unit  which  is  rated  a  given  amount  and  capable  of 
a  questionable  amount  more — will  not  be  required  to 
purchase  overload  capacity  which  he  does  not  wish 
to  use — will  get  a  rate  from  the  power  company 
which  is  based  on  his  actual  power  demands, — all  of 
which  is  incontrovertibly  fair.  The  power  company 
will  furnish  and  maintain  the  necessary  generation, 
transmission  and  distribution  equipment  to  supply 
the  required  power  as  designated  by  the  motor  name¬ 
plate — not  15%  to  100%  more  than  is  so  indicated — 
and  for  this  reason  feels  more  certain  that  the  return 
in  service  charges  (or  minimum  charges)  is  commen¬ 
surate  with  the  cost  involved.  In  short,  the  business 
agreement  between  power  company  and  user  will  be 
established  on  an  equitable  basis,  each  receiving 
what  is  fair,  thus  building  up  mutual  confidence 
which  is  so  essential  to  stable  business  relations. 

Any  step  which  involves  a  somewhat  radical  de¬ 
parture  from  existing  practices  has  many  well-mean¬ 
ing  objections  raised  against  it.  It  is  good  that 
such  is  the  case,  as  constructive  criticism  is  an  inval¬ 
uable  factor  in  stabilizing  all  such  matters.  All  such 
objections  or  criticisms  will  be  upheld  or  discarded 
depending  upon  their  correctness,  or  incorrectness, 
as  the  case  may  be,  when  viewed  in  the  light  of  facts 
as  they  develop.  The  most  commonly  voiced  objec¬ 
tion  to  the  use  of  motors  designed  to  operate  nor¬ 
mally  at  higher  temperatures  is  that  the  high  atmos¬ 
pheric  temperatures  (ambient  temperatures)  in  our 
interior  valleys,  together  with  the  unavoidable  load 
changes  incident  to  some  types  of  drive — ^notably  on 
pumps  operating  against  heads  which  vary  quite 
widely  with  seasonal  and  yearly  changes  in  water 
table — render  a  large  margin  of  safety,  such  as  ob¬ 
tained  in  the  25%  overload  rated  motors,  absolutely 
essential.  A  most  convincing  answer  to  this  conten¬ 
tion  is  that  one  manufacturer  sold  approximately 
1800  continuous  rated  motors  in  California  during 
the  year  1919.  Fully  one-half  of  these  units  were 
operated  through  the  past  summer,  most  of  them 
being  applied  to  pump  drives  in  the  valleys,  and  no 
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greater  percentage  of  trouble  has  been  experienced 
than  where  the  overload  rated  type  of  machine  was 
used,  and  the  total  number  of  motors  involved  in  all 
troubles  is  but  a  fraction  of  one  per  cent  of  those 
which  were  put  into  service.  This  holds  in  spite  of 
the  fact  that  most  of  these  units  sold  for  pump 
drives  were  applied  by  men  who  were  not  especially 
trained  in  electrical  matters  but  who  used  the  same 
general  methods  and  margins  in  computing  sizes  of 
motors  for  the  drives  as  they  would  have  used  in 
applying  overload  rated  machines. 

This  is  the  acid  test,  involving  the  most  serious 
of  the  objections  which  critics  of  the  practice  of 
using  continuous  rated  machines  have  raised.  These 
critics  have  said  that  in  order  safely  to  apply  con¬ 
tinuous  rated  motors,  the  service  of  expert  electrical 
and  mechanical  engineers  would  be  required  in  the 
case  of  each  application,  the  former  to  fully  diagnose 
electrical  conditions  and  the  latter  to  accurately  pre¬ 
determine  load  requirements.  They  have  also  said 
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that  low  ambient  temperatures  are  imperative  and 
that  n^t  even  the  slightest  interference  with  perfect 
ventilation  and  radiation  could  be  permitted  without 
danger. 

In  answer  to  this  we  have  the  facts  that  the 
loads  imposed  by  such  pump  drives  were  not  suscep¬ 
tible  of  extremely  close  predetermination  as  to  mag¬ 
nitudes — the  ambient  temperatures  were  high  (in 
many  cases  over  the  40°  C.  used  as  a  reference  base 
in  the  A.  I.  E.  E.  rules  in  computing  jiermissible 
rises) ;  loads  were  calculated  as  to  value  by  men  not 
particularly  experienced  in  electrical  matters  and 
who  d’^f  ''ot  make  any  special  allowances  for  the  new 
type  of  units;  motors  were  often  installed  in  places 
where  dust  and  other  materials  interfered  with  per¬ 
fect  ventilation  and  radiation  of  heat  —  and  the 
motors  did  the  work  in  a  thoroughly  successful  man¬ 
ner.  The  actual  performance  of  these  units  leaves 
no  doubt  as  to  the  entire  practicability  and  desirabil¬ 
ity  of  using  such  equipment  in  general  work. 


Standardization  of  Titles 

BY  A.  B.  CARPENTER 

(The  following  report  to  the  Pacific  (3oast  Section  N.  E.  L.  A.  Convention,  by  the  auditor  of 
the  San  Joaquin  Light  &  Power  Corporation,  takes  up  the  question  of  salary  cost  per  con¬ 
sumer  with  reference  to  exchanges  of  statements  between  companies,  and  the  type  of  standard¬ 
ization  which  will  make  the  exchange  effective. — ^The  Editor.) 


In  committee  meeting,  among  other  subjects 
discussed,  the  question  of  Commercial  Department 
salary  cost  arose.  This  was  brought  about  through 
the  fact  that  our  respective  concerns  have  from  time 
to  time  exchanged  statements  of  such.  This  is  con¬ 
fined,  however,  to  that  branch  of  the  Commercial  De¬ 
partment  generally  known  as  the  (Consumers  or 
Consumers  Department. 

In  comparing  these  costs,  it  has  been  found  that 
it  is  rather  difficult  for  the  various  companies  to 
render  such  data,  on  a  comparable  basis.  The  title 
(Standardization  of  Titles)  really  introduces  a  very 
much  more  extensive  subject  than  was  contemplated 
by  the  committee,  the  purpose  being  at  this  time  to 
confine  our  remarks  to  the  department  named. 

Although  the  accounts  affected  are  few,  in  order 
to  arrive  at  the  salary  cost  per  consumer,  it  is  neces¬ 
sary  to  classify  further  the  help  whose  salaries  are 
charged  to  the  following  accounts  of  the  uniform 
classification: 

.  E  62  Commercial  Dept,  salaries 
E  63  Commercial  Dept,  indexing 
E  64  Cominercial  Dept,  collection 
E  65  Commercial  Dept,  miscellaneous 

The  above  accounts  are  more  commonly  under¬ 
stood  as  • 

Consumers  Dept,  salaries 
Meter  Readers  Dept,  salaries 
Collection  Dept,  salaries 

These  should  be  subdivided  into  the  following 
linits,  which  furnish  the  basis  for  a  comprehensive 
statement  of  comparative  salary  cost: 

A  Meter  readers '  C  Counter  clerks 

B 'Bookkeepers  D  Collectors  * 

..  E  Department  head 


Classification  under  these  units  then  would  be: 

A.  Meter  readers 

Meter  readers 

B.  Bookkeepers 

Ledger  or  register  credit  posting  clerks 
Ledger  or  register  debit  entry  clerks 
Service  order,  etc.,  entry  clerks 
Billing  clerks 
Mi.scellaneous  clerks 

C.  Counter  (exclusive  of  other  than  strictly  consumers’ 
accounts) 

.  Complaints 
Service  orders,  etc. 

D.  Collections 

Dept,  head  or  chief  collector 
Stenographers 

Clerks  (mailing,  routing,  etc.) 

Collectors 
Window  cashiers 

E.  Department  head 

Head  of  Consumers’  Dept. 

Stenographer 

Clerks  (not  directly  employed  on  foregoing). 

It  may  be  well  to  mention  here  that  the  data 
used  in  the  preparation  of  such  a  statement  would 
have  to  be  gathered  from  the  large  centers,  such  as 
San  Francisco,  Los  Angeles,  Fresno,  Riverside,  Pasa¬ 
dena,  etc.,  for  the  reason  that  in  the  smaller  offices, 
very  few  employes  do  a  varied  line  of  work,  and 
therefore  each  company  would  find  it  difficult  to  seg¬ 
regate  the  costs  on  the  same  basis. 

While  it  does  not  represent  the  magnitude  or 
possibilities  of  the  title,  it  is  to  be  hoped  that  this 
little  paper  does  suggest  the  basis  upon  which  the 
various  electrical  utilities  of  the  state  may  be  bene¬ 
fited  through  the  exchange  of  statements. 


W.  D’ARCY  RYAN  says: 


Illumination  is  vital.  Convention  will  be  illuminating.” 
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Analyzing  Unelectrified  Possibilities  in  California 

BY  J.  O.  CASE 

(The  saturation  point  for  the  use  of  electricity  instead  of  coming  nearer  moves  continually 
farther  off  with  the  widening  of  the  field  of  electrical  development.  In  order  that  all  branches 
of  the  electrical  industry  may  have  facts,  figures,  and  estimates  on  which  to  work  in  planning 
for  the  future,  it  is  suggested  that  unelectrified  possibilities  should  be  analyzed  and  tabulated. 
The  following  paper,  presented  to  the  Pacific  Coast  Section  N.  E.  L.  A.  Clonvention  under  the 
title  “Some  Suggestions  For  the  Analysis  and  Tabulation  of  Unelectrified  Possibilities  in  Cali¬ 
fornia,”  is  by  the  local  sales  manager  for  the  General  Electric  Company  at  Los  Aneeles _ 

The  Editor.) 


We  are  told  by  Mr.  D.  B.  Rushmore,  who  has, 
perhaps,  given  more  study  to  the  question  of  electri¬ 
fication  of  industry  than  any  other  engineer,  that 
the  average  man  of  154  pounds,  without  clothing, 
expends  approximately  65  calories  of  energy  an  hour 
while  sleeping.  When  he  is  standing  at  rest  the 
same  man  expends  100  calories;  typewriting  140 
calories;  carpentry  240  calories;  industrial  painting 
240  calories;  walking  actively  240  calories;  stone 
working  400  calories;  sawing  wood  480  calories; 
running  500  calories;  and  severe  exercise  of  almost 
any  nature  about  600  calories.  He  says  further: 

“This  hourly  expenditure  of  energy  by  the  av¬ 
erage  size  man,  though  it  is  but  approximate,  has  a 
distinct  and  interesting  bearing  on  whether  and  how 
this  energy  can  be  replaced  by  a  machine  in  order 
that  the  man  may  be  turned  to  other  labor.  This 
point  is  emphasized  over  and  over  again  when  one 
sees  many  men  doing  what  a  few  machines  could  do. 
It  is  evident  that  if  a  man  expends,  say,  250  calories 
of  energy  doing  something  which  could  be  more  effi¬ 
ciently  accomplished  by  a  machine,  his  employer 
saves  250  calories  of  human  energy  by  substituting 
the  mechanical  device  for  the  human  workman,  and 
this  permits  the  man  to  be  used  in  a  way  that  is 
more  profitable  both  to  himself  and  to  his  employer. 

“This  is  certainly  the  age  of  power.  In  1890 
the  total  horsepower  produced  by  electric  motors  in 
the  manufacturing  industries  of  the  United  States 
amounted  to  15,569.  Nine  years  later  this  aggregate 
horsepower  had  been  increased  to  492,936.  Five 
years  later  the  total  had  reached  the  astonishing  fig¬ 
ure  of  1,592,475  horsepower,  and  in  another  five 
years  the  total  had  become  4,817,140.  Today,  with¬ 
out  definite  figures  available,  a  conservative  estimate 
would  place  the  horsepower  produced  by  electric  mo¬ 
tors  at  about  9,000,000.  If  nothing  else  were  needed 
this  surely  is  an  indication  of  the  ever-growing  im¬ 
portance  of  the  increased  production  resulting  from 
the  substitution  of  machines  for  men. 

“For  example,  let  us  take  a  specific  instance — 
the  steel  industry.  During  a  period  of  ten  years  the 
primary  horsepower  used  increased  from  1,649,299 
to  2,706,533,  while  the  electric  horsepower  increased 
from  254,258  to  1,207,715.  On  the  other  hand  the 
number  of  wage  earners  in  the  industry  increased 
from  207,562  to  only  248,716.  During  the  same  in¬ 
terval  the  production  of  steel  in  tons  increased  from 
13,670,592  to  23,403,957.  Analyzing  these  figures 
we  find  that  the  primary  horsepower  increased  64 
per  cent  and  the  electric  horsepower  475  per  cent. 
The  wage  earners  increased  20  per  cent,  and  steel 
production  increased  71  per  cent;  that  is  to  say,  the 
increase  in  the  number  of  wage  earners  of  20  per 


cent  brought  about  an  increase  in  steel  production 
of  71  per  cent,  which  larger  production  resulted 
principally  from  the  great  increase  in  the  use  of  elec¬ 
tric  motors.  Without  doubt  similar  conditions  exist 
in  most  other  industries.” 

Visualizing  the  Goal 

It  is  one  of  the  laws  of  metaphysics  that  all 
achievement  depends  upon  vision;  it  is  necessary 
that  we  should  see  at  least  the  outlines  of  the  things 
we  propose  to  accomplish;  the  fuller  in  detail  this 
mental  picture  is  the  more  likelihood  that  we  shall 
be  able  to  realize  it. 

Even  the  most  optimistic  would  hardly  dare 
prophesy  the  possibilities  for  development  of  the 
electrical  industry  in  California  in  the  next  few 
years.  The  purpose  of  this  paper  is  to  outline  briefly 
one  of  the  greatest  opportunities  before  the  Pacific 
Coast  Section,  N.  E.  L.  A.,  for  constructive  effort. 
Just  at  the  present  time  the  central  stations  are  all 
so  busy  trying  to  find  power  with  which  to  supply 
their  consumers,  the  manufacturers  and  jobbers  are 
trying  to  make  their  stocks  meet  the  abnormal  de¬ 
mand,  the  contractor-dealers  are  so  busy  taking  care 
of  the  business  that  is  forced  upon  them,  that  none 
of  these  interests  have  had  time  nor  felt  the  need 
of  looking  to  the  future  or  of  making  preparation  for 
the  time  when  this  condition  may  be  changed. 

Hydroelectric  development  is  going  forward  at 
a  tremendous  rate.  Definite  plans  are  laid  for  years 
in  the  future.  But  who  can  tell  from  the  data  at 
hand  what  the  demand  for  power  will  be  before  this 
program  is  completed?  Basing  it  upon  the  growth 
in  the  past  and  adding  a  percentage  for  future  in¬ 
crease  does  not,  by  any  means,  tell  the  whole  story. 

To  carry  forward  power  developments  requires 
enormous  capital.  In  order  to  interest  capital  it 
would  be  of  great  value  to  the  public  utilities  to  know 
approximately  what  the  power  demand  will  be  for 
the  next  few  years.  Not  simply  the  demand  which 
may  result  from  normal  growth,  but  rather  the  de¬ 
mand  resulting  from  the  intensified  development  of 
the  industry,  based  upon  a  fairly  accurate  analysis  of 
its  ultimate  possibilities,  or  saturation  point,  with  all 
branches  of  the  industry  working  toward  this  goal. 
This  information  would  be  of  great  value  to  the  man¬ 
ufacturer  and  jobber  in  assisting  them  to  plan  on 
stocks,  warehousing  facilities  and  sales  efforts.  The 
contractor-dealer  would  also  profit  by  such  infor¬ 
mation. 

Is  there  any  fairly  accurate  way  of  analyzing 
the  possibilities  for  electrical  development  and  tabu¬ 
lating  the  results  so  that  the  data  may  be  of  prac¬ 
tical  value  to  the  industry?  The  work  is  so  broad 
in  scope  and  has  so  many  angles  and  factors  to  con- 


April  16,  1920]  JOURNAL  OF 


sider  that  only  a  few  examples  can  be  cited  in  a  paper 
such  as  this.  But  it  is  hoped  these  will  create  suffi¬ 
cient  interest  in  the  subject  so  that  the  Pacific  Coast 
Section  may  formulate  some  definite  plan  for  carry¬ 
ing  on  this  important  work. 

The  Beet  Sugar  Industry 

A  brief  analysis  of  the  beet  sugar  industry  in 
Southern  California  is  an  interesting  example: 

There  are  in  Southern  California  seven  sugar 
factories.  They  have  a  combined  capacity  of  10,000 
tons  of  beets  per  day.  As  the  duration  of  the  ordi¬ 
nary  sugar  campaign  is  100  days  it  will  be  seen  the 
seasonal  beet  capacity  of  the  seven  factories  is  1,100,- 
000  tons.  To  produce  this  beet  tonnage  requires 
110,000  acres.  This  past  season  only  50,000  acres  of 
beets  were  planted,  or  less  than  half  the  factory 
capacity.  As  a  result  only  five  factories  operated, 
and  these  on  short  campaigns. 

The  immediate  need,  therefore,  is  not  for  more 
sugar  factories,  but  to  encourage  increased  acreage 
in  beets.  The  power  necessary  to  irrigate  the  maxi¬ 
mum  of  110,000  acres  is  15,000  hp.  The  amount  of 
power  used  in  1919  was  7500  hp.  The  average  irri¬ 
gating  revenue  is  $12.00  per  hp.  Therefore,  whereas 
the  irrigating  revenue  from  the  sugar  beet  industry 
in  1919  should  have  been  $180,000  it  was  only  $90,- 
000.  The  total  power  required  by  the  seven  factories 
is  10,000  hp.  At  present  only  about  50%  of  this  is 
electric.  Here  is  an  immediate  prospect  for  the  de¬ 
velopment  of  5000  hp.  in  electric  drive  in  existing 
factories,  plus  the  possible  addition  of  7500  hp. 
required  to  irrigate  b^ts  sufficient  to  give  the  exist¬ 
ing  factories  100%  load  factor.  This  is  an  accom¬ 
plishment  worth  working  for.  Incidentally,  with  the 
present  sugar  prices,  increasing  production  50%, 
aside  from  the  increased  use  of  electricity,  would  be 
a  very  worthy  and  patriotic  undertaking. 

Oil  Field  Electrification 

There  has  undoubtedly  been  more  activity  in  the 
application  of  electricity  to  the  production  of  crude 
oil  than  in  any  other  line  of  industry  in  the  past  few 
years.  This  has  been  due  to  two  important  factors : 
ease  of  transportation,  and  economy  of  operation. 
Electricity  has  permitted  the  wildcatting  of  territory 
so  inaccessible  that  it  w’ould  have  been  left  unex¬ 
plored  had  it  been  necessary  to  depend  upon  the 
transportation  of  steam  equipment  and  its  subse¬ 
quent  expensive  maintenance. 

The  average  cost  of  electricity  for  all  of  the  op¬ 
erations  about  a  standard  cable  tool  rig  runs  about 
$250.00  per  month  for  a  3500-foot  well,  or  a  daily 
average  of  $8.50  pev  24-hour  day.  Contrast  with 
this  a  cost  of  from  $20  to  $25  per  day  for  fuel  oil 
alone,  not  including  its  transportation  cost,  and  the 
economy  of  electric  operation  is  at  once  apparent. 

Again,  the  cost  of  electricity  for  drilling  a  3500- 
foot  well  by  the  rotary  process,  which  necessitates 
the  use  of  nearly  twice  as  much  installed  horsepower 
as  standard  cable  tools,  averages  from  $275,000  to 
$325.00  per  month,  or  a  daily  average  of  $10.00  per 
24-hour  day,  against  a  comparative  cost  of  from 
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$800.00  to  $1,000.00  per  month  or  $25.00  to  $30.00 
per  day  for  fuel  oil  operation. 

Add  to  the  above  that  the  installed  cost  of  elec¬ 
tric  drilling  equipment  is  considerably  cheaper;  its 
depreciation  but  a  small  percentage;  its  operation 
considerably  more  simple  and  reliable;  and  its  pro¬ 
ductive  ability  considerably  greater  than  that  of 
steam,  and  the  reason  for  the  present  activity  is  ex¬ 
plained. 

The  same  arguments  given  above  for  drilling 
\rill  apply  with  equal  force  to  the  pumping  and  refin¬ 
ing  of  the  oil.  When  it  is  rememtoed  that  it  is  the 
aim  of  every  operator  to  keep  a  pumping  well  on  the 
beam  as  nearly  24  hours  per  day  as  is  possible,  it 
can  be  readily  seen  that  this  is  not  only  a  steady,  but 
a  high  revenue  producing  load.  There  are  at  the 
present  time  approximately  ten  thousand  pumping 
wells  in  California,  of  which  approximately  2800  are 
electrically  operated,  either  individually  on  the  beam, 
or  in  groups  on  power  jacks,  showing  that  only  a 
small  percentage  are  electric  driven.  This  is  due 
to  many  causes,  not  the  least  of  which  has  been  the 
scarcity  of  electric  energy  for  such  application,  due 
partly  to  the  lack  of  rain  during  the  past  two  years, 
and  partly  to  insufficient  developed  resources.  There 
are  several  hundred  wells,  each  of  which  would  re¬ 
quire  a  maximum  of  approximately  30  horsepower, 
which  could  be  immediately  electrified  were  the  en¬ 
ergy  available.  In  addition  to  this  unelectrified 
horsepower  there  is  a  possibility  of  enormous  devel¬ 
opment  in  electric  precipitation  for  oil  refining. 

Elevator  Operation 

With  the  present  cost  of  fuel  oil  the  operation 
of  steam  driven  hydraulic  elevators  is  no’  longer 
economical.  The  substitution  of  electric  drive  for 
the  pumps  is  entirely  practical  and  offers  possibility 
of  a  great  saving  in  power  cost.  No  tabulation  of  the 
possibilities  in  this  field  has  been  made,  but  it  offers 
a  very  interesting  example  of  unelectrified  horse¬ 
power. 

Power  Possibilities  for  Irrigation 

Mr.  A.  W.  Childs,  superintendent  of  sales  of  the 
Southern  California  Edison  Company,  estimates  that 
in  the  territory  immediately  under  the  lines  of  his 
company  and  its  subsidiaries  there  are  approxi¬ 
mately  1,000,000  acres,  in  addition  to  those  already 
under  irrigation,  which  could  be  irrigated  from 
pumping  plants.  An  average  sized  motor  installa¬ 
tion  would  be  at  the  rate  of  .4  hp.  per  acre.  This 
addition  of  400,000  hp.  connected  load  would  interest 
all  of  us  in  the  industry. 

An  analysis  made  by  Mr.  C.  Remschel,  commer¬ 
cial  agent  of  the  Southern  Sierras  Power  Company, 
of  the  irrigable  lands  under  their  system  discloses 
the  fact  that  there  are  1,210,000  acres,  requiring 
annually  403,000,000  kilowatt-hours.  This  would  re¬ 
quire  a  generating  capacity  of  80,000  kva.  This 
estimate  is  based  upon  a  conservative  figure  of  2  acre 
feet  of  water  per  year,  and  does  not  include  the  land 
that  is  now  ^ing  irrigated  or  that  which  can  be 
irrigated  by  gravity. 


GEORGE  ELLERY  HALE  says:  “A  great  quantity  of  energy  comes  from  the  sun.  There  is  plenty  of  sun  at  Pasadena.' 


366 


JOURNAL  OF  ELECTRICITY 


[Vol.  44— No.  8 


We  have  the  authority  of  the  United  States  Geo¬ 
logical  Survey  that  in  San  Diego  county  the  potential 
demand  probably  exceeds  that  of  any  other  settled 
part  of  the  state. 

In  1914  there  were  24,589  pumping  plants  in 
the  state,  irrigating  approximately  700,000  acres. 
The  total  area  irrigated  from  surface  and  ground 
waters  in  California  was  in  that  year  approximately 
3,200,000  acres. 

The  following  table  shows  the  area  of  agricul¬ 
tural  land,  of  irrigated  land  and  the  estimated  area 
that  will  ultimately  be  irrigated  in  Southern  Cali¬ 
fornia,  as  of  1912: 

E^stlmated 
area  that 
will  nltl- 


Asilcultural 

Irrigated 

mateir  be 

land 

land 

Irrigated 

Acres 

Acres 

Acres 

Santa  Barbara  and  Ventura  Counties — 

609,260 

49,666 

322.600 

Los  Anseles  and  San  Gabriel  river  lands 

441,986 

167,464 

881,600 

Santa  Ana  river  lands . . . 

876.671 

213.407 

279,000 

San  Diego  Co . . . . 

363,668 

19,880 

87,100 

Colorado  Desert  and  River  Valleya..- . 

1,560,760 

279,600 

766,500 

Mojave  Desert  . . 

2,328,000 

16,489 

113,000 

Totala . . . . 

6,070.826 

746,486 

1,949.600 

The  data  for  the  year  1912  has  been  very  care¬ 
fully  compiled  in  Bulletin  54  of  the  United  States 
Irrigation  Investigations  Office  of  Experiment  Sta¬ 
tions,  U.  S.  Department  of  Agriculture.  The  bulletin 
was  prepared  by  Mr.  Frank  Adams  and  Mr.  Adams’ 
office  is  now  bringing  the  1912  data  up  to  date  in 
connection  with  the  United  States  Irrigation  Census, 
but  the  data  will  not  be  available  for  a  year  or  so. 

In  determining  the  power  possibilities  from  irri¬ 
gation,  a  number  of  deciding  factors  must  be  con¬ 
sidered,  among  which  the  following  are  the  most  im¬ 
portant  : 

*  (a)  Head  to  be  pumped  against 

(b)  Crop 

(c)  Climatic  conditions 

(d)  Soil  conditions 

(e)  Personal  equation 

(f)  Market  conditions 

(a)  Head  to  be  pumped  against:  This  is  a  vari¬ 
able  quantity,  depending  upon  the  location,  and 
varies  anywhere  from  ten  to  several  hundred  feet; 
however,  in  Southern  California,  the  average  varia¬ 
tion  is  from  50  to  150  feet.  The  current  consumi)- 
tion  varies  practically  in  direct  proportion  to  the 
head  that  the  water  has  to  be  pumped  against.  In 
other  w’ords,  it  takes  practically  twice  as  much  power 
per  acre  with  the  same  crop  when  pumping  against 
a  head  of  100  feet  instead  of  50  feet. 

(b)  Crop.  The  amount  of  water  required  varies 
with  the  crop ;  in  other  words,  alfalfa  requires  prac¬ 
tically  twice  as  much  water  as  citrus  or  deciduous 
fruit.  The  usual  amount  of  water  required  is  from 
300  to  500  times  the  weight  of  the  harvested  crop. 
For  instance,  if  one  acre  of  land  yields  ten  tons  of 
alfalfa,  it  would  require  from  3,000  to  5,000  tons  of 
water.  The  following  table  gives  the  approximate 
water  requirements  for  different  crops.  From  this 
should  be  deducted  the  rainfall  in  the  various  loca¬ 
tions  where  the  crops  are  to  be  raised. 

Alfalfa  3^  to  5  acre  feet 

Citrus  fruit  2  to  3  acre  feet 

Deciduous  fruit  2  to  3  acre  feet 

Beans  1  to  2  acre  feet 

Beets  (sugar)  2%  to  4  acre  feet 


Potatoes  1  to  2  acre  feet 

Rice  2  to  3  acre  feet 

Cotton  2  to  3  acre  feet 

Walnuts  1  to  2  acre  feet 

(c)  Climatic  conditions.  The  amount  of  water 
required  varies  with  the  climatic  conditions  in  loca¬ 
tions  such  as  the  Coachella  and  Imperial  Valleys, 
where  the  temperature  in  the  summer  time  is  ex¬ 
tremely  high,  with  very  little  precipitation,  a  great 
deal  more  water  being  required  for  the  same  crop 
than  if  it  were  near  the  coast,  where  the  climate  is 
cooler  and  with  more  precipitation. 

(d)  Soil  conditions.  This  is  also  a  large  factor 
in  determining  the  amount  of  water  required  for 
irrigation,  differences  in  soil  quite  frequently,  with 
the  same  crop,  having  a  variation  of  as  much  as 
100%.  Loose,  sandy  soil,  not  having  a  hardpan 
underneath,  takes  practically  twice  the  water  that  a 
heavy,  loamy  soil  would  require. 

(e)  Personal  equation.  This  personal  equation 
is  perhaps  more  important  in  water  consumption 
than  is  at  first  apparent,  but  it  is  surprising  what 

'  influence  it  has  on  water  consumption.  Experience 
has  shown  us  that  while  one  man  with  a  certain  piece 
of  alfalfa  land  is  satisfied  with  2i/^  acre-feet  of  water 
and  conscientiously  thinks  this  sufficient,  the  next 
owner  of  the  land  thinks  he  must  have  at  leave  five 
acre-feet. 

(f)  Market  conditions.  The  amount  of  water 
used  depends  quite  largely  on  the  market  conditions 
or  prevailing  price  of  the  crop  raised.  For  instance, 
when  the  price  of  alfalfa  is  high  the  crops  are  forced 
and  a  much  larger  quantity  of  water  used  than  when 
prices  are  so  low  as  to  make  the  cost  of  irrigation  a 
large  factor  in  the  production  cost  of  the  crop. 

The  above  facts  are  brought  out  to  show  how 
impossible  it  is  to  have  a  fixed  rule  which  can  be 
applied  in  every  case,  showing  the  amount  of  busi- 
nes  in  the  way  of  kilowatt-hours  sold  and  revenue 
available  from  a  certain  piece  of  land,  when  the  lift 
and  crop  are  known.  However,  the  following  table 
will  make  it  easy  to  figure  this  out  by  first  determin¬ 
ing  the  number  of  acre-feet  required,  and  then  by 
multiplying  this  by  the  cost  per  acre-foot,  shown  in 
the  table  under  the  varied  lifts  from  50  to  200  feet. 
The  cost  is  based  upon  current  at  2c  per  kilowatt- 
hour. 

KILOWATT-HOURS  REQUIRED.  AND  COST  AT  2c.  PER  KW-HR.  TO 
PUMP  ONE  ACRE-FOOT 

HMtd  in  fMt.  60  ft.  16  ft.  100ft.  126ft  160ft  176ft  200  ft 

Kw-hr.  requirad,  100  161  201  261  S02  861  402 

Revenue.  S2.00  $3.02  $4.02  $6.02  $6.04  $7.02  $8.04 

Supplemental  Farm  Uses 
What  may  he  termed  supplemental  uses  for 
electricity  on  the  farm,  aside  from  the  main  use  for 
irrigating,  present  an  enormous  and  immediate  field 
for  electrification  with  but  very  little  additional  cost 
for  service  on  the  part  of  the  central  station.  With 
the  lines  and  transformers  already  in,  the  load  can 
be  materially  increased  by  the  addition  of  electric 
ranges,  food  choppers,  cream  separators,  milking 

machines,  incubators,  brooders,  and  a  variety  of 
motor  applications  which  will  prevent  the  misuse  of 
energy  on  the  farm  as  truly  as  in  industrial  pro¬ 
cesses. 
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Industries 

It  must  not  be  supposed  that  all  of  the  industrial 
activity  which  the  Pacific  Coast  experienced  during 
the  past  few  years  was  directly  chargeable  to  the 
war,  for  it  cannot  be  denied  that  the  Atlantic  Sea¬ 
board  has  nearly  reached  the  saturation  point  so  far 
as  available  industrial  sites  are  concerned. 

Furthermore,  the  discovery  that  such  crops  as 
cotton  can  be  commercially  produced  in  the  West, 
has  given  a  tremendous  impetus  to  the  establishment 
of  industries  depending  upon  the  raw  material  for 
their  manufacturing  processes. 

As  the  advantages  of  geographical  location  pro* 
viding  cheap  water,  transportation  to  both  eastern 
and  foreign  ports,  more  stable  labor  conditions,  bet¬ 
ter  climatic  conditions,  etc.,  become  better  known 
through  the  medium  of  our  winter  influx  of  tourists, 
we  can  expect  a  very  stable  growth  in  our  industries, 
and  since  such  industries  require  considerable  power 
any  successful  effort  spent  in  attracting  them  to  our 
midst  is  effort  that  will  produce  highly  profitable 
results. 

Some  very  interesting  figures  are  obtained  from 
the  government  on  the  power  requirements  of  some 
of  the  more  important  industries,  which  are  valuable 
from  the  standpoint  of  future  business. 


Indoatry 

Primary 

Horsepower 

22,647,674 

Electric 

Horsepowor 

8,847,622 

121,428 

83,117 

112,929 

61,667 

107,771 

86,779 

Brick,  tile,  pottery  and  other  clay  products 
Butter,  cheese  and  condensed  milk . 

470,768 

130,862 

120,004 

96,080 

23,061 

28,438 

433,994 

326.064 

490,402 

336,616 

66,823 

36,941 

1,686,963 

612.903 

114,281 

66,266 

822,384 

160,248 

1,129,768 

896.894 

Ice  and  refrigeration  _ _  ...» _ 

461,988 

2,796.902 

60,646 

306,640 

Mining  .  r  . 

4,699.910 

723,727 

128,468 

38,614 

236,210 

283,206 

29,007 

7,742 

260,996 

122,966 

76,705 

17,871 

113,246 

2,769 

49.666 

24,016 

The  above  comparison  covers  only  the 

possibil- 

ities  from  the  motor  standpoint.  There  exist  in 
many  of  these  industries  the  almost  untouched  field 
of  electric  heating,  arc  welding,  rivet  heating,  japan¬ 
ning  ovens,  glue  pots,  solder  melting  pots,  hardening 
furnaces,  reduction  furnaces,  ovens  for  bakeries,  and 
a  thousand  other  applications.  Only  by  an  analysis 
of  these  industries  can  any  idea  be  obtained  as  to 
the  ultimate  possibilities. 

Assuming  that  there  is  a  place  for  an  electric 
motor  wherever  there  is  a  machine  to  be  driven  and 
electric  heating  wherever  there  is  a  process  requiring 
heat,  almost  every  industry  offers  great  possibilities 
for  increased  electrification,  as  the  foregoing  analy¬ 
ses  of  a  few  industries  demonstrated. 

Nowhere  does  President  Wishon’s  Self-Interest 
Idea  fit  in  better  than  in  this  question  of  unelectri¬ 
fied  horsepower.  It  is  a  matter  of  vital  importance 
to  the  entire  electrical  fraternity. 


To  expect  ever  to  reach  the  saturation  point  is 
out  of  the  question.  Not  so  many  years  ago  we 
thought  that  with  every  house  wired  and  using  car¬ 
bon  lamps,  we  had  done  a  pretty  good  job;  but  those 
installations  of  wiring,  insufficient  as  they  are  to 
present  day  needs,  are  not  yet  anywhere  near  loaded, 
much  less  are  the  up-to-date  installations  which  pro¬ 
vide  for  the  use  of  every  possible  electrical  conven¬ 
ience.  We  may  think  when  we  have  placed  a  vacuum 
cleaner  in  every  household  we  will  have  about 
reached  saturation  on  that  device,  but  when  that 
time  comes  we  will  probably  find  that  the  standards 
of  cleanliness  have  been  raised  to  the  point  that  re¬ 
quire  the  use  of  the  device  every  day  instead  of  once 
a  week,  just  as  the  load  factor  has  increased  on  the 
bath  tub. 

The  central  stations  have  done  more  or  less  in¬ 
vestigation  of  unelectrified  horsepower,  which  has 
been  in  the  nature  of  taking  care  of  business  already 
established  or  in  sight,  rather  than  an  analysis  of 
the  possibilities  for  electrical  development,  or  as  it 
may  be  termed,  research  work.  A  start  should  be 
made  now  to  work  out  a  definite  plan  of  analysis  and 
tabulation  of  the  unelectrified  possibilities  by  the 
industry  as  a  whole. 

To  attempt  at  the  present  time  to  make  an 
analysis  which  would  cover,  say,  the  next  ten  years, 
is  obviously  impossible.  One  immediately  gets  into 
the  realm  of  guesswork,  where  one  man’s  guess  is 
about  as  good  as  another’s.  We  have,  however,  the 
first  point  of  the  curve,  which  represents  the  present 
connected  horsepower.  By  estimating  the  next  point, 
which  would  represent  the  present  load  plus  the  un¬ 
electrified  possibilities  for  the  next  year,  and  at  the 
end  of  the  year  plotting  the  actual  increase  for  com¬ 
parison,  gives  us  a  fairly  accurate  idea  as  to  what 
we  are  doing.  After  we  have  established  three  or 
four  points  on  the  curve  in  this  manner  we  can  then 
make  an  intelligent  forecast  as  to  what  we  may 
reasonably  expect  the  curve  to  look  like  over  a  period 
of  years,  just  as  it  is  possible  in  stream  measure¬ 
ment  to  establish  a  basis  for  hydroelectric  develop¬ 
ment. 

It  is  suggested  that,  owing  to  the  magnitude  of 
the  undertaking,  if  it  is  attempted  to  cover  the  en¬ 
tire  field  of  possibilities,  that  this  work  be  confined 
for  a  time  to  a  few  of  the  more  important  fields  such 
as,  for  instance,  irrigation,  industrial  electric  heat¬ 
ing  (including  electric  welding  and  reducing  fur¬ 
naces),  replacing  of  steam  driven  units  which  are 
uneconomical  due  to  present  fuel  costs.  With  this 
in  mind  it  is  the  recommendation  of  the  Commercial 
Committee  to  the  Executive  Committee  of  the  Pacific 
Coast  Section,  N.  E.  L.  A.,  that  this  research  work 
be  undertaken,  preferably  as  one  of  the  activities  of 
the  Advisory  Committee  of  the  California  Electrical 
Cooperative  Campaign;  that  the  work  be  carried  on 
from  year  to  year  so  that  some  adequate  idea  may  be 
formed  and  definite  steps  taken  to  reach  as  near  as 
possible  the  saturation  point  in  the  electrical  in¬ 
dustry. 


JIM  LIGHTBODY  says:  “There’s  nothing  to  compare  with  the  Northwest — except  the  Southwest  during  convention.” 
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Relay  Protective  Systems 

BY  G.  E.  ARMSTRONG 

(Protective  relays  are  very  important  adjuncts  to  any  transmission  system  of  great  extent  and 
as  such  have  received  particular  attention  in  the  West.  The  following  engineering  committee 
report,  is  prepared  for  the  Pacific  Coast  N.  E.  L.  A.  (Convention  by  the  former  protection  engi¬ 
neer  for  the  Southern  California  Edison  Company,  who  is  at  present  Associate  Editor  with  the 
Journal  of  Electricity. — ^The  Editor.)  , 


The  sub-committee  on  relay  protective  devices 
have  deemed  it  advisable  to  confine  their  report  this 
year  to  a  discussion  of  the  more  theoretical  phases 
rather  than  to  a  discussion  of  the  actual  relay  equip¬ 
ment  in  service. 

The  first  phase  to  be  considered  is  that  of  the 
definition  of  an  interruption  as  applied  to  a  trans¬ 
mission  system. 

It  is  very  difficult  to  define  an  interruption  in 
such  a  way  as  to  make  the  definition  applicable  to  all 
transmission  and  distribution  systems  unless  a  gen¬ 
eral  understanding  as  to  the  meaning  of  certain 
terms  is  agreed  upon.  The  diversified  character  of 
loads  on  different  systems  and  the  consequent  differ¬ 
ence  in  the  exactions  imposed  on  various  public 
service  companies  as  regards  the  allowable  range  of 
frequency  and  voltage  are  such  as  to  make  what 
would  be  classed  as  an  interruption  on  one  system 
and  something  less  severe  than  an  interruption  on 
another.  Moreover,  on  any  particular  system  it  is 
probable  that  in  recording  disturbances  such  terms 
as  partial  interruption  and  total  interruption  are 
used.  It  would  appear  desirable  to  have  a  more  uni¬ 
form  understanding  in  the  use  of  such  terms. 

A  short  circuit  of  sufficient  severity  to  pull  the 
voltage  and  frequency  down  to  a  point  where  all,  or 
nearly  all  motor  load  is  dropped,  is  practically  a  total 
interruption  as  far  as  service  is  concerned,  but  if  a 
sufficient  number  of  generating  units  remain  on  the 
line  until  the  short  is  cleared,  the  practicje  of  some 
companies  is  to  term  such  a  disturbance  a  partial 
interruption.  Possibly  some  definition  of  an  inter- 
mption  can  be  agreed  upon  whereby  a  deviation 
from  normal  voltage  and  frequency  by  a  certain 
percentage  and  for  given  lengths  of  time  would  be 
considered  an  interruption,  at  least  technically  if  not 
in  fact. 

At  this  point  it  is  well  to  point  out  that  the 
present  standard  to  which  the  voltage  and  frequency 
may  drop  and  thereby  cause  the  motor  load  to  be 
lost  is  one  which  may  be  changed  in  the  very  near 
future,  due  to  the  adoption  of  more  sensible  protec¬ 
tive  devices  for  such  loads.  At  the  present  time  the 
general  protective  devices,  and  in  fact  the  require¬ 
ments  of  the  state,  are  that  these  motors  be  equipped 
with  no- voltage  releases  which  operate  on  50%  or 
75%  decrease  from  normal  voltage.  The  adoption 
of  such  devices  as  thermostats  or  others  which  op¬ 
erate  only  on  low  speed  would  replace  the  present 
no-voltage  release  system. 

The  isolation  of  a  branch  circuit  by  the  action 
of  an  oil  circuit  breaker  is  commonly  understood  to 
constitute  an  interruption  on  that  particular  circuit, 
but  with  the  exception  of  such  a  well  defined  and 
unquestionable  c^ase,  there  is  a  likelihood  that  inter¬ 
ruptions  less  positive  in  effect  will  be  classified  in 
various  ways  by  different  operating  men. 


This,  therefore,  is  a  question  which  should  be 
satisfactorily  disposed  of,  and  it  is  the  opinion  of 
the  committee  that  encouragement  should  be  given 
to  the  determination  of  characteristic  curves  for  the 
protection  necessary  in  such  industries  as  textiles 
and  paper  manufacturing.  Other  industries  such  as 
smelters  and  important  mine  pumps  suffer  great 
losses  in  cases  of  interruption,  and  these  separate 
services  will  of  course  require  and  justify  greater 
expenditures  for  protection  and  selective  operation 
of  switches,  particularly  where  service  is  given  over 
more  than  one  line,  than  will  the  ordinary  loads 
where  short  interruptions  are  of  no  particular  im¬ 
portance  other  than  the  inconvenience  incident  to 
starting  up  again. 

Considering  a  given  system  or  certain  divisions 
of  a  system,  it  is  possible  to  ascertain  with  reason¬ 
able  accuracy  how  long  it  takes  to  restore  service 
after  an  interruption  (xjcurs.  And  it  is  also  possible 
to  determine  the  length  of  time  elapsing  between  the 
restoration  of  service  and  a  condition  normal  load. 
Thus  the  loss  in  kw-hr.  output  can  be  arrived  at, 
the  problem  being  more  or  less  complicated  accord¬ 
ing  to  the  amount  of  testing  necessary  to  locate  the 
section  in  trouble,  arrangements  of  circuits,  ease  of 
transferring  loads,  etc. 

This  makes  it  possible  to  place  valuation  on  the 
interruption  so  far  as  the  loss  per  kilowatt-hour  out¬ 
put  is  concerned,  but  when  it  comes  to  expressing  in 
terms  of  dollars  and  cents,  the  loss  in  good-will,  sat¬ 
isfaction  of  consumers  and  standard  of  service,  it  is 
almost  impossible  to  use  this  very  important  factor 
in  sustaining  a  recommendation  for  expenditures  for 
the  purpose  of  bettering  the  service  by  lessening  the 
number  and  length  of  interruptions. 

One  further  point  of  great  timely  importance  in 
the  application  of  protective  relays  to  high  tension 
transmission  systems  is  the  use  of  bushing  type 
current  transformers.  The  use  of  current  trans¬ 
formers  designed  for  use  directly  at  line  potential 
and  having  separate  bushings  and  containers  is  an 
expense  which  may  in  some  cases  prohibit  the  instal¬ 
lation  of  the  type  of  relays  deemed  more  satisfac¬ 
tory.  And  for  this  reason  the  use  of  bushing  t3i)e 
current  transformers  is  gaining  attention  where 
relay  action  only  and  not  metering  of  energy  is 
desired. 

It  is  desirable  to  have  more  data  at  hand  regard¬ 
ing  the  characteristics  of  current  transformers  of 
this  type  and  the  resulting  action  when  used  in  con¬ 
nection  with  relays  of  modem  design.  The  small 
secondary  current  at  the  voltages  generally  in  use 
for  transmission  has  been  one  of  the  serious  difficul¬ 
ties  in  the  way  of  the  successful  application  of  bush¬ 
ing  type  current  transformers,  where  it  has  been 
desirable  to  have  the  circuit  breakers  operate  on 
comparatively  small  kva.  values.  While  this  is  an 
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inherent  weakness  of  the  bushing  type  current 
transformer  with  its  single  primary,  it  is  somewhat 
obviated  by  the  use  of  two  bushing  type  current 
transformers  i)er  phase,  but  even  at  that  a  consid¬ 
erable  amount  of  primary  current  is  necessary  to 
insure  relay  action. 

This  is  a  problem  not  only  for  the  manufacturer 
of  the  bushing  type  current  transformers  to  con¬ 
sider,  but  one  also  for  the  manufacturer  of  the 
relays.  It  is  necessary  for  them  to  produce  relays 
which  operate  satisfactorily  on  very  low  values  of 
current.  At  the  present  time  the  standard  induction 
type  relays  will  only  begin  to  operate  on  about  four 
amperes  in  the  relays.  They  should  be  capable  of 
adjustment  so  that  operating  may  be  had  at  as  low 
values  as  one  ampere  flowing  in  the  relays. 

In  general,  the  committee  feels  that  the  general 
proposition  of  relay  protection  has  gained  consid¬ 
erable  impetus  in  the  West  during  the  past  year, 


and  for  the  coming  year  it  is  planned  to  exercise 
greater  cooperation  between  the  N.  E.  L.  A.  and 
the  A.  I.  E.  E.  The  American  Institute  of  Electrical 
Engineers  has  a  very  active  protective  devices  com¬ 
mittee,  which  among  other  activities  is  planning  to 
gather  together  and  have  for  reference  in  some 
central  location,  or  for  distribution  to  the  interested 
companies,  a  file  of  all  the  kinds  of  protective  relays 
which  have  in  the  past  been  developed,  and  to  keep 
careful  track  of  new  developments  as  they  are  made. 
In  this  way  it  is  hoped  to  prevent  the  duplication  of 
work  by  investigators  in  different  parts  of  the 
country. 

It  is  felt  that  the  Pacific  Coast  Section  of  the 
National  Electric  Light  Association  would  be  justi¬ 
fied  in  giving  more  attention  to  cooperation  with 
such  important  committees  of  the  Institute  and  the 
step  mentioned  is  being  taken  toward  that  end. 


Progress  Report  on  Suspension  Insulator  Deterioration 

BY  J.  A.  KOONTZ 

(Suspension  insulator  efficiency  is  a  subject  which  is  still  to  a  ^reat  extent  in  the  experimental 
staf^e,  and  of  especial  interest  to  the  West  in  connection  with  the  rapid  extension  of  transmission 
lines.  The  following  report  by  the  chief  electrical  engineer  with  the  Great  Western  Power 
Company  gives  interesting  data  and  figures  compiled  from  his  committee’s  investigations  for 
the  Pacific  Ck>ast  Section  N.  E.  L.  A. — ^The  Editor.) 


Since  the  last  Progress  Report  under  date  of 
March  12th,  1918,  some  767  units  have  been  sub¬ 
jected  to  an  average  of  750  days  of  yard  and  base¬ 
ment  treatment.  It  will  be  remembered  that  the 
yard  treatment  consisted  of  simply  letting  the  insu¬ 
lators  be  exposed  to  the  elements  in  the  laboratory 
yard  where  the  sun,  rain,  fog  and  damp  ground  at 
certain  periods  of  the  year  all  seemed  to  combine  to 
find  the  faults,  while  the  basement  treatment  con¬ 
sisted  of  storage  in  the  basement,  where  the  units 
were  naturally  protected  fr'om  the  elements,  and 
were  subjected  to  very  little  temperature  change 
either  in  the  daily  or  seasonal  cycle. 

The  present  results  tend  to  emphasize  several 
points  which  were  more  or  less  clearly  pointed  out 
from  previous  tests.  The  majority  of  suspension  in¬ 
sulator  failures,  especially  among  units  manufac¬ 
tured  during  the  last  six  years,  have  been  due  to 
temperature  changes;  voltage  duty  and  loading  in 
most  cases  have  very  little  effect.  From  the  table, 
it  will  be  noted  that  insulators  1-13A,  L.  A.,  B.  L. 
and  S,  after  some  four  years  of  yard  treatment  fol¬ 
lowing  their  previous  service  record,  show  a  rate  of 
failure  of  from  121/2%  to  15%  per  annum  for  the 
four  year  period.  This  test  checks  with  what  has 
been  found  in  service  with  the  same  class  of  insula¬ 
tors  on  our  Westem  transimission  lines. 

Effects  of  Temperature 

It  is  also  interesting  at  this  point  to  note  that 
where  insulators  of  the  class  mentioned  above  were 
placed  in  even  temperature  storage,  the  rate  of  de¬ 
preciation  was  very  materially  reduced  and  in  some 
cases  was  negligible.  For  example :  The  1-13A  Class 


insulators  over  a  750  day  period  were  failing  at  a 
rate  of  43.8%  under  yard  treatment,  while  the  rate 
of  failure  under  basement  treatment  was  only 
4.35  %.  With  the  L.A.  insulators  the  failure  under 
yard  treatment  was  36.8%,  while  under  basement 
treatment  the  failure  was  0%.  The  B.L.  class  failed 
under  the  last  period  of  yard  treatment  at  47.4%, 
while  under  basement  treatment  the  failure  was  only 
9.52%,  while  the  S  lot  has  a  failure  under  yard  treat¬ 
ment  of  29.4%  and  a  failure  under  basement  treat¬ 
ment  of  3.85%. 

From  the  table  it  will  be  noted  that  under  the  ’ 
first  period  of  basement  treatment,  the  percentage 
of  failures  between  yard  and  basement  treatment 
was  not  very  pronounced,  but  after  a  two  year  con¬ 
tinuation  it  was  quite  pronounced.  This  basement 
treatment  will  help  clear  up  to  a  large  extent  the 
reason  why  insulators  installed  in  stations  have  given 
good  service,  while  the  same  units  installed  on  the 
lines  have  been  the  source  of  a  great  amount  of 
trouble. 

It  is  also  of  interest  to  note  the  difference  be¬ 
tween  L.A.  and  B  insulators.  Both  were  manufac¬ 
tured  by  the  same  Company,  the  one  in  1912  and  the 
other  in  1916.  One  shows  a  60%  depreciation  in 
four  years  of  yard  treatment,  and  the  other  no  de¬ 
preciation.  These  facts  are  borne  out  by  practice 
as  well  as  test,  as  insulators  made  even  in  1914  of 
the  B  class  show  no  depreciation  after  over  five  years 
of  line  service,  while  insulators  made  one  or  two 
years  prior  to  that  time  show  a  depreciation  of  from 
6  to  10%  per  annum  under  service  conditions. 

The  record  of  insulators  marked  G  is  gratifying. 


ROBERT  SIBLEY  says:  “G€t  the  Vision  of  the  Great  West  at  the  Pasadma  convention.” 
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The  accompanying  tabulation 
of  suspension  insulator  tests, 
compiled  by  the  department 
of  electrical  engineering  at 
Stanford  University  under 
the  direction  of  Professor 
Harris  J.  Ryan,  constitutes 
a  valuable  collection  of  data 
on  the  causes  of  failure  of 
insulators  under  varying 
conditions. 
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as  these  units  were  manufactured  in  the  early  stages 
of  the  suspension  insulator  art  (1907-8)  and  saw 
duty  under  severe  line  conditions  on  100  kv.  circuits 
up  to  1914  when  they  were  removed  from  the  lines 
and  soon  afterward  sent  to  the  laboratory  for  test. 
This  insulator  is  of  poor  electrical  design,  having  a 
low  margin  of  safety  between  flash-over  and  punc¬ 
ture,  and  distribution  of  stress  is  not  well  taken 
care  of  as  in  later  designed  units,  thus  heavy  stream¬ 
ers  formed  under  flash-over  conditions  which  in  gen¬ 
eral  cracked  the  porcelain  bodies  from  excess  heat¬ 
ing.  In  spite  of  these  defects,  however,  these 
insulators  show  only  a  3.6%  depreciation  during  the 
four  years  of  yard  treatment.  It  must  be  remem¬ 
bered  that  these  units  are  the  old  cap  and  stud  type 
using  cement.  The  surfaces  are  untreated,  no  gas¬ 
kets  or  yielding  material  having  been  used  in  their 
assembly.  This  simply  emphasizes  the  fact  that  a 
high  grade  of  porcelain  is  more  essential  in  the  sus¬ 
pension  insulator  than  good  electrical  design.  Also, 
it  points  out  the  fact  that  with  proper  care,  good  life 
can  be  obtained  from  insulators  of  the  cap  and  stud 
type. 

It  is  with  regret  that  we  notice  that  insulators 
of  Type  H  made  in  1916  by  the  same  manufacturer 
as  the  G  group,  show  a  much  higher  rate  of  deprecia¬ 
tion.  It  is  true  that  only  a  few  samples  were  treated 
in  this  case,  but  we  have  access  to  the  records  of 
transmission  lines  where  they  are  in  use,  and  these 
two  records  tend  to  show  the  relatively  greater  mer¬ 
its  of  the  units  manufactured  by  the  same  Company 
eight  years  previous.  In  other  words,  the  early  units 
were  far  superior  to  those  made  at  the  later  date. 

Another  point  clearly  brought  out  by  the  tabu¬ 
lated  results  concern  insulators  marked  F.  These 
units  were  not  of  porcelain,  but  of  a  fused  material 
which  is  moulded  while  in  the  liquid  state,  and  the 
hardware  attached  in  some  cases  by  cement  in  the 
usual  manner,  and  in  other  cases  an  alloy  was  used. 
.  As  regards  the  difference  between  cement  and  alloy, 
the  results  would  indicate  no  particular  preference. 


but  it  is  clearly  pointed  out  that  any  material  that 
has  a  mortality  of  over  50%  in  two  years  of  yard 
treatment  is  either  unfit  for  the  service,  or  the  insu¬ 
lator  is  of  improper  design. 

The  results  taken  as  a  whole,  seem  clearly  to 
indicate  why  insulators  next  to  the  tower  in  suspen¬ 
sion  strings,  and  those  used  at  dead-end  positions 
have  a  higher  rate  of  depreciation  than  other  units. 
That  is,  these  particular  units  pass  through  a  greater 
daily  and  seasonal  temperature  range  than  the  other 
units,  as  the  unit  next  to  the  tower  in  suspension  is 
a  sun-shade  for  the  other  units.  In  the  stations, 
the  insulators  are  protected  both  from  the  extreme 
temperature  ranges  and  from  absorbing  moisture, 
hence,  these  insulators  give  better  service,  all  of 
which  is  shown  from  both  laboratory  results  and 
from  the  field. 

Necessity  for  Special  Experiment 

All  tests  to  date  seem  clearly  to  point  out  that 
thermal  fatigue  is  apparently  the  major  factor  in 
suspension  insulator  deterioration,  hence,  it  seems 
logical  that  we  should  attempt  some  method  to  try 
and  develop  a  test  whereby  suspension  units  could 
be  given  equivalent  aging  effect  to  that  of  from  10 
to  fifteen  years’  service  in  a  comparatively  short  in¬ 
terval  of  time. 

The  Insulator  Sub-committee  have  been  giving 
this  matter  of  thermal  fatigue  testing  considerable 
thought  for  several  years.  The  insulator  manufac¬ 
turing  companies  have  generously  supplied  us  with 
units  both  with  hardware  and  without  for  making 
such  tests,  and  when  it  is  seen  that  insulators  of  one 
type  manufactured  by  one  company  in  the  early 
stages  of  the  art  are  giving  excellent  service,  while 
those  of  the  same  company  manufactured  some 
eight  years  later  are  giving  poor  service,  and  the 
reverse  being  true  of  another  manufacturing  con¬ 
cern,  it  seems  that  the  member  companies  should  be 
sufficiently  interested  in  this  work  to  finance  the  pro¬ 
ject.  It  might  be  of  interest  to  know  that  the  cost 
of  financing  this  test  would  be  less  than  of  1%  of 


I 
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the  price  paid  for  insulators  ordered  by  the  Cal¬ 
ifornia  companies  during  1919,  and  it  is  well  to  bear 
in  mind  that  these  same  companies  have  their  lines 
insulated  with  units  that  are  depreciating  at  an  aver¬ 
age  rate  of  from  3%  to  5%  or  higher  per  annum. 
The  insulator  manufacturing  companies  have  some 
improvement  to  offer  each  year  and  in  the  past, 
time  was  the  only  way  of  finding  out  whether  these 
so-called  improvements  were  effective  or  not.  The 
Insulator  Committee  feels  that  we  should  be  able  to 
test  these  matters  and  find  out,  if  possible,  the  effec¬ 
tiveness  of  improvements,  and  the  temperature  cycle 
test  seems  to  be  one  method  of  finding  out  the  ability 
of  new  units  to  withstand  thermal  fatigue. 

Methods  of  Testing 

The  relative  merits  of  various  methods  of  test¬ 
ing,  have  been  under  discussion  from  time  to  time, 
so  Professor  Ryan  in  running  through  the  last  series 
of  tests,  very  carefully  tried  out  the  effectiveness 
of  the  Megger,  the  Buzz-stick  and  the  Spark-stick. 


The  above  tabulation,  based  upon  tests  made  of  666  insulators,  is  a  com¬ 
parison  of  the  various  methods  of  detecting  faulty  insulator  units.  This 
shows  the  60-cycle  flashover  test  to  be  most  effective,  eliminating  many 
units  which  passed  the  other  tests. 

The  Megger  corresponded  to  an  instrument  hav¬ 
ing  a  5,000  megohm  scale  and  a  1,000  volt  generator. 
The  Buzz-stick  was  simply  a  small  metal  prong  with 
treated  wood  handle,  the  metal  part  being  used  to 
short  out  the  unit  under  test,  the  voltage  duty  of  the 
unit  being  observed  by  the  intensity  and  nature  of 
the  arc.  The  Spai’k-stick  was  developed  by  Profes¬ 
sor  Rvan  and  consists  of  a  test  fork  like  that  used  for 
Megger  work,  with  a  small  high  voltage  condenser 
and  adjustable  spark  gap  mounted  in  series  between 
the  two  prongs.  The  spark  gap  is  incased  in  a  small 
box,  out  of  which  is  led  a  small  insulating  tube  which 
is  terminated  in  a  suitable  head-set  near  the  end  of 
the  stick,  which  is  attached  to  the  fork.  An  insu¬ 
lated  operating  lever  is  also  terminated  near  the 
lower  end  of  the  spark  stick  which  connects  to,  and 
operates,  the  adjustable  gap,  a  proper  scale  being 
provided  which  will  designate  the  setting. 


To  operate  the  spark  stick,  the  prongs  are  placed 
across  the  unit  under  test,  the  head-set  placed  over 
the  ear,  and  the  spark  gap  adjusted  through  the  in¬ 
sulated  rod  until  the  maximum  gap  setting  that  the 
voltage  will  jump  is  obtained.  From  this  a  person 
can  judge  the  condition  of  the  insulator  under  test. 

These  three  methods,  together  with  the  sixty- 
cycle  flashover  test  were  used,  and  of  the  first  three 
methods,  namely,  the  Megger,  the  Buzz-stick  and  the 
Spark-stick,  there  seems  to  be  very  little  choice  as 
regards  effectiveness.  The  sixty  cycle  flash-over 
test,  however,  is  much  more  effective,  finding,  as 
shown  by  the  attached  table,  many  units  that  will 
fail,  although  the  other  methods  show  them  to  be 
good. 

Partially  Defective  Units 

Here  is  a  point  that  some  engineers  have  over¬ 
looked.  If  the  Megger,  or  similar  devices,  pass  a 
unit  that  on  voltage  test  would  puncture  at  50,000 
to  60,000  volts,  most  people  seem  to  think  the  Meg¬ 
ger  has  failed  to  pick  out  the  defective  units  that 
give  trouble  and,  therefore,  it  is  not  satisfactory  for 
test  work.  However,  from  experience  on  several 
transmission  systems  and  close  observation  of  the 
behavior  of  various  units,  it  is  found  that  most  any 
unit  that  the  Megger  will  pass  is  doing  useful  work 
in  the  transmission  line,  and  that  on  lines  where 
three  or  more  suspension  units  are  used  in  series, 
the  company  can  afford  to  leave  such  insulators  on 
the  line  until  the  Megger,  or  similar  device,  will  lo¬ 
cate  same,  due  to  further  deterioration.  It  is  not 
intended  to  recommend  that  old  insulators,  which  are 
to  be  reinstalled  should  be  given  voltage  tests  and  all 
the  possible  defective  units  removed,  but  for  nearly 
all  of  California  conditions,  the  Megger  results  can 
be  relied  upon  for  maintenance  work  in  transmission 
lines,  as  the  partially  defective  units  which  it  will 
pass  are  doing  useful  work  and  can  be  left  in  service 
until  some  later  test  will  locate  same  without  impair¬ 
ing  service. 

Before  closing  this  Progress  Report,  the  Insula¬ 
tor  Sub-committee  wishes  to  express  its  appreciation 
to  Professor  Harris  J.  Ryan  of  Stanford  University 
who  has  directed  and  performed  all  the  work  and 
made  possible  our  progi*ess  to  date. 


i  The  series  by  S.  M.  Kennedy  on  practical  idealism  j 

I  in  public  service  will  be  resumed  in  the  next  i 

i  issue,  the  concluding  article  of  the  series  appear-  E 

I  ing  in  the  issue  of  May  15th.  j 

E  The  final  article  of  Dr.  A.  G  Crehore’s  series  on  : 

i  The  New  Physics  will  also  appear  in  the  May  [ 

i  15th  issue.  : 

E  Such  widespread  interest  has  been  shown  in  both  E 

E  the  Crehore  and  the  Kennedy  series  that  it  is  I 

E  planned  to  issue  both  in  book  form  at  an  early  | 
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S.  M.  KENNEDY  says:  “Personal  relationships  are  the  keynote  of  success.  Cultivate  them  at  Pasadena.” 


Power  Factor  and  Rates 

BY  E.  A.  QUINN 

Cnie  most  efficient  possible  distribution  of  power  involves  a  consideration  of  the  power  factor 
of  the  consumer’s  equipment.  It  is  suggested  in  the  following  paper  that  corrective  apparatus 
should  be  installed  in  connection  with  such  equipment  and  rates  adjusted  in  such  a  way  as  to 
compensate  the  power  company  for  the  extra  expense  entailed.  Hie  author  is  general  super¬ 
intendent  of  San  Joaquin  Light  &  Power  CfMrporation.  The  paper  is  one  of  those  presented  to 
the  Pacific  Coast  N.  E.  L.  A.  Convention. — The  Editor.) 

The  power  companies  of  the  Pacific  Coast  have 
in  the  past  paid  very  little  attention  to  the  matter  of 
power  factor  or  power  factor  correction.  It  is  true 
that  upon  occasions  it  has  been  urged  upon  the  users 
of  large  motors  to  install  synchronous  motors  or 
wound  rotor  motors  in  preference  to  the  squirrel 
cage  type,  but  beyond  these  sporadic  attempts  prac¬ 
tically  nothing  has  been  done. 

A  low  power  factor  of  the  consumer’s  equip¬ 
ment  affects  the  following: 

Distribution  transformers,  distribution  lines, 
substation  transformers  and  equipment,  transmis¬ 
sion  lines  and  power  house  equipment.  The  poorer 
the  power  factor  the  more  will  these  items  be 
affected,  and  a  lowering  of  the  wattless  current  de¬ 
creases  their  necessary  size  or  capacity  and  thereby 
decreases  the  necessary  investment.  Unless  the 
consumer  is  interested  in  power  factor  there  is  no 
reason  why  he  should  give  the  matter  a  thought. 

One  way  to  interest  him  is  to  touch  his  pocket  book, 
when  power  factor  immediately  becomes  a  live  issue. 

Unfortunately,  no  meter  has  been  developed 
w'hich  accurately  registers  kva,  Watthour  meters, 
either  integrating  or  indicating,  may  be  used  to  ac¬ 
complish  this,  but  the  result  obtained  is  compara¬ 
tive  only,  and  would  require  to  make  clear  to  a  lay¬ 
man  elaborate  explanations  of  kw.,  kva.,  and  reactive 
kva. 

Increased  Costs  Involved 

It  is  not  the  purpose  of  these  not^s  to  map  out 
a  schedule  of  rates  for  taking  care  of  power  factor 
conditions.  Rather,  it  is  an  attempt  to  call  attention 
to  the  fact  that  a  large  investment  is  being  made  by 
the  companies  to  take  care  of  low  power  factor  con¬ 
ditions  which  could  be  corrected  if  an  effort  were 
made  in  that  direction,  and  that  so  far  no  metering 
equipment  has  been  brought  out  which  is  simple, 
reliable,  and  can  be  installed  at  a  low  cost. 

As  an  illustration  of  increased  investment  due 
to  low  power  factor,  the  following  will  be  of  interest: 

TABLB  or  RKLATTVB  COSTS 

r.F.  Lba.  CopiMT  Cost  of  Copper  Increue.  doe  to 

Required  Low  Power  Fectov 

100%  126.000  $S1, 500.00 

•0%  168,800  89,700.00  8  8,200.00 

80%  200,400  60,100.00  18,600.00 

70%  262,400  68.100.00  31,600.00 

(pyom  W.  E.  A  M.  Co.  publication) 

Or  as  an  example,  a  substation  having  1500  kva. 
installed  in  transformer  capacity  has  this  capacity 
almost  doubled  as  the  power  factor  reaches  50%. 

As  the  power  factor  becomes  lower  the  capacity 
of  the  transmission  lines  also  becomes  less,  and  this 
is  finally  reflected  into  the  generating  equipment, 
and  last  to  the  prime  movers,  as  power  is  required 
to  overcome  the  drop  in  the  lines,  etc.,  due  to  the 
heating  effect  of  the  wattless  current. 


Remedial  Measures 

The  means  which  can  be  adopted  to  improve 
power  factor  are  as  follows: 

On  the  Part  of  the  Consumer: 

Induction  motors  of  proper  capacity  to  carry  the  load. 

Wound  rotor  motors. 

Synchronous  motors. 

On  the  Part  of  the  Company: 

Static  condensers. 

Rotary  condensers. 

In  many  cases  wound  rotor  motors  can  be  used. 
Costing  a  little  more  than  the  squirrel  cage  tyve, 
they  have  better  characteristics  than  this  second 
type. 

Self-starting  synchronous  motors  are  an  advan¬ 
tage.  In  many  cases  if  proper  representations  are 
made  the  consumer  will  install  a  larger  synchronous 
motor,  which  could  be  used  for  power  factor  correc¬ 
tion  purposes,  and  which  could  be  operated  at  leading 
power  factor  if  necessary.  In  fact,  this  equipment 
could  be  made  automatic  to  such  an  extent  that  as 
conditions  varied  the  field  excitation  would  vary. 
Considerable  condenser  effect  could  be  obtained  if 
more  synchronous  motors  were  used  and  received 
intelligent  handling  on  the  part  of  the  consumer. 

Induction  motors  should  be  of  the  proper  size 
to  handle  the  load.  Too  often  we  see  a  motor  30% 
or  50%  loaded,  with  consequent  poor  power  factor. 

The  static  condenser  at  first  glance  seems  to  be 
the  ideal  corrective.  It  requires  no  attendant,  has  no 
revolving  parts,  and  can  be  installed  where  it  will  do 
the  most  good,  viz.:  on  the  consumer’s  premises. 
However,  the  first  cost  is  high,  and  it  has  not  been 
developed  for  circuits  of  over  6600  volts. 

The  rotary  condenser  is  the  ideal  power  factor 
corrective  when  it  can  be  applied  to  centers  of  dis¬ 
tribution,  or  at  substations.  This  equipment  can  be 
made  automatic  in  all  features,  even  to  the  starting 
thereof,  and  requires  no  attention  other  than  an  oc¬ 
casional  visit  from  an  attendant. 

Adjustment  of  Rates 

In  the  making  of  a  proper  rate  for  power  factor, 
it  should  first  be  determined  if  the  present  existent 
rates  are  fair  for  a  certain  power  factor,  and  then  an 
increase  in  rate  should  be  allowed  for  a  lower  i)ower 
factor. 

The  following  is  the  form  of  agreement  in  use 
by  an  Eastern  power  company : 

One  Minute  Demand  Contract: 

“The  purchaser  shall  at  all  times  take  and  use  three 
phase  power  in  such  manner  that  the  power  factor  will  be  as 
near  one  hundred  per  cent  (100%)  as  possible,  but  whenever 
at  any  time  the  current  is  not  taken  at  one  hundred  per  cent 
(100%)  power  factor  and  the  power  factor  is  less  than 
ninety  per  cent  (90%),  then  the  basis  of  charge  for  that  day, 
in  lieu  of  the  highest  one-minute  demand,  shall,  if  the  Power 
Company  so  elects,  be  considered  as  ninety  per  cent  (90%) 
of  the  maximum  kilo-volt-amperes  taken  for  a  period  of  one 
minute,  divided  by  0.746.  This  amount  shall  never  be  consid- 
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ered  as  less  than  the  firm  horsepower  agreed  to  be  purchased 
and  paid  for. 

Fifteen  Minute  Demand  Contract: 

“The  fifteen  (15)  minute  integrated  demand  is  deter¬ 
mined  by  four  (4)  times  the  kilowatt-hours  taken  during  a 
period  of  fifteen  (15)  consecutive  minutes,  or  at  the  option 
of  the  Power  Company  in  case  the  power  factor  is  less  than 
ninety  per  cent  (90%)  may  be  taken  as  ninety  per  cent  (90%) 
of  the  calculated  kva.  taken  during  a  period  of  fifteen  (15) 
consecutive  minutes  multiplied  by  four  (4).” 

The  above  may  apply  to  a  large  consumer,  but 
how  about  calculating  the  kva.  of  a  thousand  small 
consumers?  Metering  equipment  must  be  installed 
which  can  be  easily  read,  or  be  understood  by  the 
purchaser.  The  difficulty  of  metering  is  the  one 
stumbling  block. 

It  is  reasonable  to  assume  that  power  companies 
should  be  compensated  for  the.  extra  expense  they 
are  put  to  owing  to  power  factor,  but  due  to  the 
metering  difficulties,  what  rate  can  be  adopted  as  a 
basis  for  an  equitable  charge?  It  would  he  impos¬ 
sible  to  measure  periodically  the  power  factor  on  all 
consumer’s  premises.  The  expense  involved  would 
be  too  great,  and  the  results  would  be  too  uncertain. 
I  am  speaking  now  of  the  small  consumer. 

A  Practical  Solution 

To  my  mind,  the  solution  of  the  question  is  the 
installation  of  automatic  rotary  condensers  at  suit¬ 
able  locations  and  the  adoption  of  a  rate  per  kw-hr. 
which  would  include  the  cost  of  interest,  deprecia¬ 
tion,  maintenance,  etc.,  of  the  corrective  apparatus. 


The  following  is  a  comment  from  an  Eastern 
company  on  the  meter  situation: 

“In  a  number  of  cases  this  company  has  inserted  a 
power  factor  clause  with  the  intention  of  enforcing  it,  but 
due  to  the  difficulty  and  expense  involved  in  connection  there¬ 
with  we  have  allowed  matters  to  run  along  without  definite 
action. 

“In  this  connection,  do  you  think  any  penalization  for 
low  power  factor  can  be  carried  out  until  there  is  some  cheap 
and  reliable  instrument  device  which  will  show  the  maximum 
kilovolt  amperes  and  kilowatts  in  proper  time  relation?  The 
important  matter  to  us  being  to  determine  the  power  factor 
conditions  which  affect  our  peak  load  and  also  the  trans¬ 
former  installations  provided  for  the  customer.  Such  instru¬ 
ments  have  been  devised  specially  by  some  of  the  large  com¬ 
panies,  but  I  do  not  know  of  any  commercial  instrument 
which  will  fill  the  bill  and  which  is  within  the  limits  of  costs 
required  by  moderate  sized  installations.” 

There  are  curve-drawing  power  factor  meters 
on  the  market.  All  of  you  who  have  used  a  graphic 
meter  to  measure  consumption  on  the  consumer’s 
premises  will  understand  how  unsatisfactory  such  an 
instrument  it.  The  cost  is  prohibitive  in  the  case  of 
small  consumers. 

From  the  above  it  would  appear  that  in  the  case 
of  large  consumers  a  recording  instrument  could  be 
installed  so  that  power  factor  conditions  on  the  con¬ 
sumer’s  load  would  be  known,  and  then  in  the  case 
of  small  consumers  an  attempt  could  be  made  to 
regulate  the  kind  and  size  of  motors,  and  that  cor¬ 
rective  devices  could  be  installed  at  the  power  com¬ 
panies’  expense  and  the  rate  be  such  that  a  return 
upon  the  required  investment  would  be  received. 


Electricity  in  the  Development  of  Oil  Lands 

BY  R.  A.  BALZARI,  O.  A.  KOMMER9  AND  F.  V.  BOLDER 

(The  cheapness  and  accessibility  of  fuel  for  the  generation  of  power  depends  mainly  upon  meth- 
^s  of  handling.  In  the  following  paper  presented  to  the  Pacific  Ck>ast  Section  N.  E.  L.  A.  0)n- 
vention,  it  is  pointed  out  that  the  rapid  development  of  the  rich  oil  lands  of  the  W^t  can 
be  accomplished  not  only  more  effectively,  but  more  cheaply  by  the  use  of  el^trical  equipment. 
Of  the  authors,  the  first  is  with  the  Westinghouse  Electric  and  Manufacturing  Company,  and 
the  other  two  with  the  San  Joaquin  Light  &  Power  (Corporation. — The  Editor.) 


The  importance  of  the  oil  industry  to  the  devel¬ 
opment  of  our  State  has  been  brought  very  forcibly 
to  the  attention  of  the  electrical  interests  during  the 
preceeding  five  years.  The  marked  increase' in  the 
consumption  of  electrical  energy  in  all  branches  of 
the  industry,  the  fact  that  the  hydroelectric  gener¬ 
ating  plants  of  the  power  companies  have  not  been 
able  to  run  to  full  capacity  due  to  a  scarcity  of  water, 
and  also  that  further  development  of  hydroelectric 
plants  was  prevented  by  war  measures,  these  con¬ 
ditions  caused  the  hydroelectric  companies  to  be 
forced  to  carry  a  large  percentage  of  their  load  on 
their  standby  steam  stations. 

This  demand  for  power  caused  an  active  interest 
in  the  supply  of  fuel  oil.  It  was  found  upon  investi¬ 
gation  that  the  reseiwe  supply  of  oil  was  diminishing 
at  the  rate  of  about  1,500,000  bbl.  per  annum  and 
that  the  reserves  would  all  be  exhausted  in  a  few 
years  unless  prompt  measures  were  taken  at  once 
to  increase  the  production  and  also  conserve  the 
present  supply.  The  price  of  fuel  oil  has  been 
steadily  advancing  so  that  the  oil  producer  who  in 
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1914  did  not  feel  that  he  could  develop  his  lands  now 
put  forth  every  effort  to  make  his  property  produce 
to  the  limit. 

These  different  conditions  have  made  the  intro- 


Oil  well  avenue  at  Coalingra,  California.  There  are  at  present  9127  pro¬ 
ducing  oil  wells  in  the  state  and  approximately  100,000  acres  of  land 
which  is  con.sidered  oil  land  but  which  has  not  been  proven  to  date. 


GEORGE  CAMPBELL  says:  “The  Campbells  are  coming — to  convention,  that  is,” 


[Vol.  44— No.  8 


duction  of  electric  motors  into  the  oil  fields  easier  ported  cost  of  operation  of  $2.00  per  day  per  well, 
than  it  was  prior  to  1914.  This  runs  as  high  on  other  leases  as  $10.00  per  day 

The  oil  producer  in  trying  to  increase  his  volume  per  well.  This  wide  variation  is  explained  by  sev- 
is  now  willing  to  consider  any  method  either  in  drill-  eral  factors.  The  variation  in  water  costs,  and  the 
ing,  or  pumping  that  will  insure  him  a  greater  prod-  fact  that  the  low  cost  per  day  occurs  where  the  most 
uction  of  oil  at  a  lower  cost.  The  people  interested  economical  character  of  steam  installation  is  made 
in  the  production  of  oil,  like  most  people  who  obtain  and  one  boiler  plant  is  supplying  a  large  number  of 
their  livelihood  from  the  earth  are  prone  to  follow  wells.  As  a  usual  thing  the  steam  lines  are'  unecnom- 
the  customs  of  the  past,  and  it  has  taken  ten  years  of  ical,  the  heat  losses  during  cold  weather  are  great, 
constant  effort  by  the  central  stations  and  manu-  as  these  steam  lines  are  not  well  lagged.  The  steam 
facturers  together  with  the  existing  conditions  to 
get  them  to  do  the  obvious  thing,  electrify  their 
wells. 

Comparison  of  Motive  Power 
In  order  that  we  may  consider  the  relative 
merits  of  electricity  with  the  other  motive  powers 
that  have  been  used  in  the  oil  fields,  let  us  compare 
in  percentage  cost  the  relation  of  the  electrical  in¬ 
stallation  to  the  steam  and  gas  installation  and  also 
the  relation  of  the  operation  and  maintenance  of  an 
electrically  operated  plant  to  that  of  steam  and  gas. 

In  making  the  comparison,  we  are  only  considering 
that  portion  of  the  oil  well  equipment  which  would, 
be  eliminated  by  the  use  of  electric  motors. 

In  the  steam  engine  driven  plant,  which  has 
been  the  most  commonly  used,  the  cost  to  the  oil 
producer  per  well  installed,  averages  one  and  a  half 
times  as  much  as  that  of  an  electric  plant.  This 
does  not  take  into  consideration  the  cost  of  water. 

The  cost  of  water  in  Central  California  is  a  very 
important  item,  as  at  several  points  water  is  not 
available  at  all  and  it  is  necessary  to  pipe  it  from 
some  distant  point.  In  such  cases  the  water  cost  is 
very  high.  In  other  localities  they  are  able  to  obtain, 
their  own  well  supply.  Wells  in  these  districts  cost 
from  $3,000  to  $10,000  each.  The  number  of  oil 
wells  served  by  the  boiler  plant  does  not  alter  the 


Electrified  well  of  the  Shell  Oil  Company  at  Coalinga,  California.  The 
^8  engine  driven  installation  costs  the  producer  1.6  times  the  cost  of 
the  electrical  installation. 

engines  are  non-condensing,  and  a  very  low  operating 
efficiency. 

The  labor  cost  of  a  steam  driven  installation  is 
materially  higher  than  for  an  electrically  driven 
plant.  This  is  caused  by  the  necessity  for  close  at¬ 
tention  to  the  boilers  and  engines.  If  for  any  cause 
steam  pressure  drops,  the  pumper  must  be  available 
to  adjust  the  engine  speed  so  that  the  well  is  pumped 
at  the  most  efficient  speed. 

The  gas  engine  user  commonly  does  not  know 
his  costs  of  operation  and  maintenance.  If  you  ask 
him  what  his  fuel  costs  are,  he  will  tell  you  that  his 
gas  does  not  cost  him  anything,  therefore,  he  does 
not  have  any  fuel  charges.  It  might  be  possible  for 
him,  however,  to  collect  his  gas  and  sell  it  in  the 
field  at  a  fair  return, 


^  separate 

record  of  his  engine  maintenance  charges,  although 
JFf  is  necessary  for  him  to  maintain  a  well  equipped 

machine  shop  and  a  corps  of  high-grade  mechanics 
^  order  to  keep  his  gas  engines  operating.  We  have 

'  interviewed  a  large  number  of  operators  of  gas  en- 
gines  and  have  been  unable  to  get  a  definite  state- 
ment  as  to  costs  from  any  of  the  organizations. 
- -1  They  have  no  absolute  records,  so  do  not  wish  to 

16-so  horsepower  motor,  control  and  counter  shaft  on  the  Nevada  Petrol-  make  Statements.  The  Field  Superintendent,  how- 
eum  Company’s  lease  at  Coaiinga.  ever,  of  One  of  the  larger  companies  who  had  in  a 

water  well  cost.  The  water  obtained  is  of  very  poor  personal  way  kept  account  of  gas  engine  operation, 
quality  being  quite  heavy  in  alkaline  salts.  assured  me  that  the  cost  of  operation  of  their  en- 

The  gas  engine  driven  installation  costs  the  pro-  gines  was  at  least  $2.00  per  day  per  well, 
ducer  1.6  times  the  cost  of  the  electrical  installation.  The  cost  of  operating  a  well  by  electricty  is 
This  is  on  the  assumption  that  the  producer  does  not  largely  a  question  of  power.  The  maintenance 
have  excessive  length  of  pipe  to  run  to  his  wells  for  charges  on  a  motor  installation  are  very  low,  amount- 
furnishing  the  necessary  gas  to  operate  the  engine,  ing  to  only  a  few  dollars  per  year.  We  have  records 
The  cost  of  operating  a  steam  driven  well  varies  showing  wells  that  are  pumped  and  maintained  at 
over  a  very  wide  range.  We  have  a  minimum  re-  an  average  cost  of  50  cents  per  day  (individual 
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motor  ^ve).  Where  the  wells  are  pumped  from 
jack  plant  the  cost  runs  as  low  as  12  cents  per  day. 
The  Coalinga  Mohawk  Oil  Company  at  Coalinga, 
whose  wells  range  from  4000  to  4800  feet  in  depth, 
pump  for  an  average  of  $1.80  per  day.  These  give 
pumping  costs  over  the  wide  range  of  wells,  that  is 
from  the  shallow  well  at  50  cents  x)er  day  to  the  deep 
well  at  $1.80  per  day.  We  have  prepared  a  fair 
exhibit  which  gives  in  tabulated  form  cost  data  on 
the  electrically  operated  well  that  we  feel  can  be 
taken  as  an  average  for  the  entire  oil  fields. 

There  is  one  point  that  I  wish  to  call  to  your 
attention  however,  and  that  is  the  maintenance 
charges  against  the  electric  motor.  The  largest  per¬ 
centage  of  maintenance  charges  on  these  reports,  is 
repairing  of  counter  shafts  which  are  not  made  by 
the  manufacturers  of  electrical  equipment,  but  which 
due  to  the  fact  that  they  are  necessary  in  a  motor 
driven  installation  have  been  charged  against  the 
motor  maintenance  cost.  There  is  being  designed 
at  the  present  time  a  counter  shaft  to  eliminate  all 
the  troubles  that  have  been  experienced  in  the  past 
and  which  will  remove  practically  entirely  the 
charges  now  assessed  against  the  electrical  instal¬ 
lation. 

Oil  Production 

Oil  producing  companies  that  were  formerly 
operating  on  a  steam  drive  and  are  now  operating 
by  electric  drive  claim  a  greater  production  by  elec¬ 
tric  than  by  steam  drive.  This  is  evident  when  you 
consider  the  two  methods  of  operating  the  well. 
In  the  steam  driven  unit  the  steam  pressure  at  the 
well  will  vary  according  to  the  temperature  of  the 
atmosphere  inasmuch  as  the  steam  lines  from  the 
boiler  to  the  wells  are  never  sufficiently  lagged  to  in¬ 
sure  uniform  temperature  of  the  line.  In  addition 
to  this  the  accumulation  of  water  in  the  steam  line 
causes  at  times  a  drop  in  pressure  and  in  each  case 
a  drop  in  pressure  means  a  slowing  down  of  the  en¬ 
gine  which  in  itself  causes  a  reduction  in  produc- 
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tion.  The  attendant  when  he  makes  his  periodical 
rounds  adjusts  the  speed  of  the  equipment,  but  in 
the  meantime  the  well  has  lost  in  production  due  to 
the  lower  speed  at  which  it  was  operated. 

This  is  not  the  case  however,  with  an  electrically 
driven  pump,  inasmuch  as  the  motor  always  operates 
at  the  predetermined  speed  until  changed  by  an  at¬ 
tendant.  This  insures  a  uniform  production. 

The  gas  engine,  due  to  engine  troubles,  has  not 
the  reliabilitj’^  of  the  motor.  One  operator  who  has 
replaced  his  gas  engine  by  motors,  claims  that  his 
production  increased  at  least  20  per  cent  due  to  the 
uniformity  of  drive. 

The  oil  companies  utilizing  electric  motors  say 
that  they  would  under  no  consideration  return  to 
the  older  methods  of  drive.  They  prefer  the  motor 
for  its  reliability  in  service  and  the  ease  with  which 
it  can  be  handled. 

DriUing  by  Electricity 

For  many  years  the  oil  well  drillers  would  not 
try  the  motor  for  drilling  purposes.  This,  as  was  the 
case  in  pumping,  was  due  to  their  inherent  desire 
to  follow  custom.  Finally,  however,  a  well  was  suc¬ 
cessfully  drilled  by  standard  tools  with  an  electric 
motor  and  now  there  are  over  20  drilling  rigs  run¬ 
ning  by  the  use  of  electricity. 

The  electrical  installation  for  dialling  can  be  put 
in  at  less  than  one  half  of  the  cost  for  a  steam  in¬ 
stallation,  not  taking  into  consideration  the  addi¬ 
tional  cost  of  water.  The  average  cost  of  power  for 
five  electrically  operated  drilling  outfits  in  the  Mid¬ 
way  fields  over  k  period  of  one  year  is  $90.00  per 
month  per  equipment.  A  steam  installation  could 
not  be  operated  in  the  same  field  as  the  electrics  ai*e 
working  for  a  cost  less  than  $300.00  per  month. 
Just  as  good  drilling  time  is  made  with  the  motor  as 
with  steam.  The  drillers  after  once  becoming  ac¬ 
customed  to  the  motor  drive  would  not  go  back  to  the 
use  of  steam  power. 


COST  OF  ELECTRIC  POWER 

Southern  Pacific — Coalinga  Field.  June  to  November.  191>,  Inciuiive 

WellB— 7.  11,  12.  14,  16.  18,  20,  66,  67.  112.  114,  119,  120,  121  Section  19-C 
“  2.  3,  7.  8  ••  31-A 

“  38,  40,  339  “  33-A 

“  48.  49,  60  ••  11-A 

Nos.  67-112-114-119-120-121  wells  on  only  part  of  above  period. 


Month: 

Total  Production,  bbl.  — . : . 

Total  Number  Wells  . . - . 

No.  Wells  Individual  Drive . — . 

No.  Wells  on  Jack. . - . . . - . . . 

Total  kw-hr.  used  — . 

Total  Coat  of  Power  — . - . . . - . 

Total  Coat  of  Labor  (Inspection,  repedrs,  etc.) . . . . 

Total  Coat  of  Repair  Parts  (motors  and  counter  shafts) . 

Average  (Jost  per  kw-hr . . . — . . . . . 

Average  kw-hr.  used  per  bbl . . . . . 

Average  hrs.  pumped  per  well  per  day . 

Average  Cost  per  bbl.  for  Power . . 

Average  Cost  per  well  per  day  for  Power.„ . . 

**  “  "  “  “  “  “  Labor  . . . . 

"  **  “  .  Repair  Parts  . 

“  “  .  “  “  Power  and  Labor  . . 

“  “  "  bbl.  for  Labor,  Repairs  and  Power. . . . 

'•  Gravity  of  oil  . 

Average  depth:  exclusive  of  the  4  weils'on  a  Jack  plant  from  which  oil 

Line  Pressure  Average  . . . . . . . (pounds) 


Jane 

July 

August 

Sept. 

Oct. 

Nov. 

11233 

8744 

13298 

12996 

20443 

17999 

17 

17 

20 

20 

24 

23 

13 

13 

16 

16 

17 

17 

4 

4 

4 

’  4 

7 

6 

34946 

34434 

47653 

46201 

51081 

67797 

3379.63 

3376.10 

3606.66 

3604.88 

3644.43 

3730.62 

144.10 

68.78 

239.79 

130.84’ 

78.10 

58.90 

76.32 

14.38 

.01084 

.01089 

.01061 

.01092 

.01065 

.01077 

.rii 

3.93 

3.68 

3.5&& 

2.498 

3.7689 

20.26 

20 

19 

20.4 

19.8 

17 

.0337 

.0427 

.03802 

.03886 

.02663 

.04067 

.7423 

.7621 

.8156 

.8146 

.8249 

1.025 

.240 

.114 

.322 

.18 

.126 

.0981 

.101 

.022 

1.116 

1.02 

1.30 

1.23 

.0547 

.0485 

.04204 

.0486 

16.8 

16.8 

16.8 

15.8 

15.8 

16.8 

2200 

2200 

2200 

2200 

2200 

2200 

200 

200 

200 

200 

200 

200 

Total  power  used,  includes  power  consumed  in  pumping,  pulling,  rods  and  tubing  and  bailing. 

Labor  includes  regular  insi>ection,  oiling  and  repairing,  motor  counter  shaft,  and  belt  from  motor  to  counter  shaft.  Does  nut  include  labor  of  pumpers 
and  pulling  gang. 

Repairs  includes  motor,  counter  shaft  and  belt  repairs. 


LEE  H.  NEWBERT  says:  “Convention  is  a  whole  cooperative  campaiifn  in  itself” 
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COST  OF  ELECTRIC  POWER 
JACK  PLANT 

These  wells  are  included  in  Table  No.  1 
Wells  2,  3,  7.  8  Section  31-A 


Month : 

Total  kw-hr.  . . . 

Total  Power  Cost  . . . . . . 

Average  Cost  per  kw-hr . , . 

Average  kw-hr.  per  well  per  hr.  . 

Average  kw-hr.  per  well  per  24  hrs . 

Average  daily  production  per  well,  bbl . 

Total  production  per  month,  bbl . 

Average  gravity  of  oil  . . 

Average  hrs.  per  well  per  day . 

Average  kw-hr.  per  bbl.  of  oil . 

Average  cost  for  power  per  well  per  day.. 
Average  cost  for  power  per  bbl.  of  oil . 


June 

i.m 

19.29 

.01392 

.48 

11.62 

11.4 

1370 

16.8 

23.78 

1.009 

.16075 

.01408 


July  August 


1306 

18.31 

.01401 

.46 

10.88 

9.89 

1187 

16.8 

24 

1.1 

.1526 

.0164 


1372 

19.13 

.01394 

.46 

11.06 

7.3 

906 

16.8 

20.3 

1.61 

.164 

.021 


Average  depth  oil  is  pumped  —960  feet. 

Tail  pump  on  each  well,  line  pressure  average  200  pounds. 


Sept. 

1417 

19.69 

.01389 

.476 

11.42 

13.46 

1669 

16.« 

23.4 

.843 

.1688 

.0118 


Oct. 

1393 

19.39 

.01392 

.483 

11.6 

12.74 

1629 

16.8 

24 

.911 

.1616 

.01268 


Nov. 

1726 

23.66 

.01366 

.68 

13.911 

11.61 

1440 

16.8 

23.6 

1.198 

.19 

.01635 


NO.  OF  HOURS  LOST  TIME 


ToUl 

Pull 

Rodi 

Pull 

Tabinc 

BallinR 

Repain 

Pumped 

Off 

Failure 

Power 

No. 

No. 

Well 

No. 

Well 

No. 

Well 

No. 

Well 

No. 

Well 

No. 

Well 

Month 

Weill 

Weill 

Hn. 

Weill 

Hn. 

Weill 

Hn. 

Weill 

Hn. 

Weill 

Hn. 

Weill 

Hn. 

June 

17 

4 

77 

1 

6 

8 

999 

10 

362 

2 

487 

17 

64 

July 

17 

4 

168 

6 

481 

2 

660 

6 

116 

3 

1000 

3 

17 

AuRust 

20 

6 

146 

4 

126 

6 

979 

11 

688% 

2 

1080 

8 

80 

Sept. 

20 

6 

221 

4 

281 

6 

710 

6 

130% 

3 

1209 

9 

27 

Oct. 

24 

3 

32 

2 

26 

3 

964 

13 

502 

3 

1032 

13 

69 

Nov. 

23 

2 

41 

2 

96 

8 

2017 

11 

210 

7 

1671 

21 

196 

Lost  time  from  repairs,  means  time  lost  in  making  repairs  of  any  character  on  well,  motor  or  counter  shaft. 
Time  lost  making  repairs  on  motor  is  very  small  per  cent  of  whole. 


Another  interesting  record  was  recently  made 
in  the  Santa  Maria  fields,  when  a  well  was  put  down 
2700  feet  with  an  electrically  operated  rotary  drill¬ 
ing  rig  in  48  days.  The  power  cost  on  this  rig  was 
$8.45  per  day.  Due  to  the  location  of  the  well,  steam 
could  not  have  been  used  at  a  cost  anywhere  near 
that  of  electricty. 

Character  of  Load 

The  yearly  load  factor  of  the  oil  fields  is  very 
high  at  the  substation  due  to  the  fact  that  the  load 
is  continuous  24  hours  per  day,  365  days  in  the  year, 
the  only  interruption  coming  when  the  well  is 
cleaned.  On  a  system  where  there  are  a  large  num¬ 
ber  of  motors  working  it  is  hardly  noticeable  on  the 
substation  load  chart  when  wells  are  being  cleaned. 

The  power  factor,  however,  of  this  load  is  very 
low.  It  varies  in  the  different  fields  of  the  San 
Joaquin  Light  and  Power  Company  from  60  to  70 
per  cent  at  the  sub-station.  This  low  power  factor 
is  due  to  the  equipment  used  and  also  to  the  charac¬ 
ter  of  load  on  the  motor.  The  motors  are  mostly  the 
two-^peed  variable  speed  type  or  slow  speed  star- 
delta  t5T)e  both  of  which  have  a  fairly  low  full  load 
power  factor.  The  motors  are  seldom  loaded  to  full 
load  for  pumping  duty.  The  load  is  pulsating  in 
character  varying  with  the  stroke  of  the  pump,  this 
being  smoothed  out  to  some  extent  by  counter  bal¬ 
ancing  the  pump  i*ods  at  the  motor  end  of  the  walk¬ 
ing  beam.  These  features  account  for  the  present 
loW  power  factor  of  this  load. 

The  average  installation  of  motors  is  10  hp.  for 
pumping  and  30  hp.  for  pulling  the  well.  These  are 
not  separate  motors,  but  one  motor  connected  for 
10  hp.  continuous  duty  as  a  pumping  motor,  or  30  hp. 
intermittent  duty  as  a  pulling  motor.  The  size  of 
motor  being  used  with  standard  tools  in  drilling,  is 
at  present  75  hp.  On  a  rotary  installation,  the  com¬ 
pany  working  in  the  Santa  Maria  fields  used  a  75-hp. 
variable  speed  motor  operating  the  rotary,  and  a 
40  hp.  constant  speed  motor  for  operating  the  cir¬ 
culating  pump. 

The  oil  field  load  is  of  the  character  most  de¬ 
sired  by  a  power  company  on  account  of  its  high 


sub-station  load  factor.  The  power  factor  of  this 
load  may  be  improved  very  materially  by  the  com¬ 
bined  efforts  of  the  central  station  and  the  manu¬ 
facturers’  representatives.  In  selecting  the  motor 
for  a  well,  care  should  be  taken  to  see  that  the  motor 
used  is  loaded  as  near  full  load  as  possible  when  it  is 
on  pumping  duty;  at  the  present  time  the  operators 
are  using  the  same  size  motors  over  a  very  wide 
range  of  conditions,  which  means  that  in  some  cases 
they  will  have  a  motor  very  lightly  loaded.  This  sit¬ 
uation  requires  the  education  of  the  oil  company’s 
engineers  to  the  advantages  of  working  their  equip¬ 
ment  at  or  near  its  full ’load  point. 

Present  Development 

The  Oil  Bureau  of  the  State  of  California  gives 
some  interesting  figures  as  to  the  present  develop¬ 
ment  of  the  oil  industry  in  this  State.  There  are  at 
the  present  time  89212  acres  of  proven  land  in  the 
State  of  California.  There  are  9127  producing  wells. 
There  is  approximately  100,000  acres  of  land  which 
is  considered  oil  land,  but  which  has  not  been  proven 
to  date.  The  Bureau  considers  that  to  properly  de¬ 
velop  oil  land  there  should  be  at  least  one  well  on 
every  8  acres  of  ground,  which  would  mean  that  if 
the  unproven  territory  proves  up  we  should  have  in 
this  State  about  24,000  producing  wells.  At  present 
the  central  stations  tell  us  that  we  now  have  2,110 
wells  operating  by  electricity,  which  leaves  7,017 
wells  which  should  be  operating  by  electricity,  or 
which  can  be  operated  by  this  method  as  soon  as 
power  is  available.  There  are  also  12,500  wells  which 
we  hope  to  develop  during  the  next  ten  years.  This 
shows  a  wonderful  load  which  is  ready  to  be  taken 
as  soon  as  there  is  a  sufficient  supply  of  electrical 
energy. 


COST  OF  REPAIRS  TO  MOTORS,  COUNTERSHAFTS, 


AND 

EQUIPMENT 

June 

July 

Aur. 

Sept. 

Oct. 

Nov. 

Total  No.  Wells .  17 

17 

20 

20 

24 

23 

Total  Labor  Cost  . 

144.10 

68.78 

239.79 

130.84 

Total  Material  Cost  . 

78.10 

68.90 

76.32 

14.38 

Averaire  labor  cost  per  well 

7.20 

3.44 

10.90 

5.68 

Aventre  cost  per  well  per 
month  for  repair  parts.... 

3.90 

2.94 

3.42 

.621 
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Summary 

A  summary  will  show  what  we  feel  to  be  the  re¬ 
lation  of  the  electrical  industry  to  the  development 
of  the  oil  lands  in  the  State  of  California. 

Electricity  for  the  pumping,  maintaining  and 
drilling  of  oil  wells  is  a  gi'eat  advantage  to  the  oil 
producer.  It  costs  him  less  to  operate  the  well  after 
installation  is  made.  It  produces  more  oil  and  is 
easier  to  handle  inasmuch  as  it  eliminates  the  many 
aggravating  troubles  which  exist  in  other  kinds  of 
drive. 

The  load  is  a  good  one  from  the  standpoint  of 
the  power  company  inasmuch  as  it  has  a  very  high 
load  factor,  pays  them  a  fair  return  on  their  invest¬ 
ment  and  when  once  connected  is  assured  for  a  great 
many  years. 


The  manufacturers  of  electrical  equipment  ob¬ 
tain  for  each  oil  well  installation  at  least  $1800.00 
in  equipment. 

The  electrical  contractor  can  work  with  the  pro¬ 
ducer  in  making  his  electrical  installation,  and  also 
in  doing  his  maintenance  and  inspecting  work. 

It  is  for  the  best  interest  of  the  electrical  indus¬ 
try  that  the  oil  lands  of  our  State  be  developed  to 
the  greatest  extent.  Therefore  it  is  the  recommend¬ 
ation  of  this  committee  that  the  Pacific  Coast  Sec¬ 
tion  of  the  National  Electric  Light  Association  try 
to  assist  the  oil  producer  in  his  land  development  and 
also  use  if  possible  the  influence  of  the  national  or¬ 
ganization  in  hastening  the  passage  of  the  much 
needed  Oil  Land  Leasing  Bill. 


Some  Important  Features  of  Construction  Accounting 

BY  C.  P.  STAAL 

(The  amount  of  capital  invested  in  the  properties  of  large  public  utility  companies  makes  the 
most  scientific  accounting  necessary  to  any  sort  of  permanent  progress.  The  chief  accountant 
of  the  Southern  California  Edison  Company  explains  the  outstanding  features  of  public  utility 
accounting  in  this  paper  for  the  Pacific  Coast  Section.  N.  E.  L.  A.  Convention. — The  Editor.) 


For  the  purpose  of  making  the  efforts  and  ac¬ 
tivities  of  the  accounting  branch  of  the  electrical 
business  of  the  greatest  possible  value  to  the  men 
who  direct  the  policies  and  finances  of  the  industry 
and  upon  whose  shoulders  the  final  burden  of  respon¬ 
sibility  rests,  the  Accounting  Section  of  the  National 
Electric  Light  Association  is  devoting  its  energies 
toward  working  out  the  most  scientific  methods  of 
compiling  figures  and  keeping  records.  One  subject, 
which  appears  to  be  of  paramount  importance,  is  an 
accurate  accounting  of  capital  invested  in  the  prop¬ 
erties  of  the  utility,  the  principal  reason  being,  that 
the  amount  shown  as  investment  in  properties  op¬ 
erated  by  the  utilities  forms  the  basis  for  determina¬ 
tion  of  the  revenues  to  which  the  company  is  entitled 
as  a  return  for  its  services. 

Considering  the  large  sums  which  have  been 
expended  in  the  past  as  fees,  salaries  or  retainers 
for  valuation  engineers,  in  an  effort  to  verify  the 
amounts  carried  on  the  books  as  cost  of  invested  cap¬ 
ital,  it  would  appear  that  we  can  well  afford  to  direct 
our  very  careful  energies  toward  improving  the 
methods  of  compiling  the  figures  and  handling  ex¬ 
penditures  in  the  records.  There  should  be  no  doubt 
as  to  their  correctness  and  as  to  their  representing 
actual  funds  legitimately  expended  for  construction 
or  acquisition  of  properties  required  to  carry  on  the 
business  successfully.  One  of  the  best  known  meth¬ 
ods  of  substantiating  cost  figures,  as  shown  on  the 
books  of  a  utility,  is  by  comparison  with  other  com¬ 
panies  whose  properties  are  similar  or  have  been 
constructed  under  similar  conditions. 

While  most  of  the  states  have  their  prescribed 
classification  of  accounts  provided  by  their  utilities 
commissions,  and  while  their  requirements  are  very 
nearly  the  same  as  to  primary  accounts,  there  ap¬ 
pears  to  be  such  a  variation  of  method  in  use  by  dif¬ 


ferent  companies  for  compiling  the  details  of  con¬ 
struction  costs,  that  the  value  of  the  final  results, 
for  comparative  purposes  at  least,  would  seem  to  be 
somewhat  doubtful. 

Uniform  Rates 

Although  under  the  present  policy  of  the  utili¬ 
ties  commissions  the  question  of  competition  is  gen¬ 
erally  eliminated,  it  is  undoubtedly  the  purpose  and 
aim  of  the  rate  fixing  body  to  approach,  as  nearly  as 
possible,  a  condition  of  uniformity  in  rates  through¬ 
out  the  territory  over  which  they  have  jurisdiction. 
Inasmuch  as  rates  are,  generally  speaking,  based 
upon  invested  capital,  usually  determined  by  book 
costs,  the  importance  of  employing  correct  methods 
in  arriving  at  book  costs  is  at  once  apparent.  All  of 
the  larger  companies  and  such  small  companies  as 
are  experiencing  anything  like  “a  present  day”  nor¬ 
mal  growth  of  business,  will  find  it  necessary  to 
maintain  a  permanent  organization  of  executives,' 
engineers,  accountants  and  others,  to  properly  han¬ 
dle  the  business,  a  very  considerable  portion  of  which 
is  new  construction.  Presumably  most  of  them  are 
charging  to  their  fixed  capital  accounts  some  portion 
of  the  cost  of  carrying  on  such  an  organization,  but 
so  far  as  the  writer  has  been  able  to  inform  himself 
there  has  been  no  fixed  or  uniform  rule  laid  down  by 
the  utilities  commissions,  neither  have  we  seen  any 
effort  on  the  part  of  the  companies  to  establish  be¬ 
tween  themselves  anything  approaching  uniformity 
in  arriving  at  a  reasonable  and  fair  charge  to  capital 
on  account  of  expenses  incurred  in  connection  with 
the  administration,  general  engineering  and  account¬ 
ing.  If  a  careful  analysis  were  made  of  the  amounts 
so  charged  in  different  companies,  we  would  probably 
find  as  many  different  theories  and  methods  as  there 
are  companies,  the  variation  in  some  instances  being 
based  on  the  varying  theories  of  accountants  and 
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en^neers,  and  in  others  upon  the  financial  condition 
of  the  utility.  Under  such  conditions  it  can  hardly 
be  expected  that  the  figures  reported  as  cost  of  fixed 
capital  by  the  several  utilities  reflect  with  any  de¬ 
gree  of  uniform  accuracy  the  moneys  actually  ex¬ 
pended. 

Possibility  of  Wide  Range  of  Variation 
Down  to  the  present  point  we  have  dealt  only 
with  the  possibility  of  a  wide  difference  in  the  deter¬ 
mination  of  the  amount  charged  to  capital.  In  addi¬ 
tion  to  this  we  have  a  possibility  of  wide  range  of 
variation,  in  placing  the  amount  determined  as  a 
proper  charge  to  capital,  in  our  classification  of 
accounts.  I  will  endeavor  to  show  that  the  particu¬ 
lar  position,  in  our  classification  of  accounts  for  fixed 
capital,  in  which  an  expenditure  is  placed,  is  of  very 
great  importance,  as  there  are  certain  accounts 
which  are  not  given  the  same  relative  value  as  others 
in  the  final  consideration  from  which  rates  are  estab¬ 
lished.  This  variation  applies  not  only  to  that  part 
of  the  expense  of  the  general  organization  which  is 
segregated  as  a  proper  charge  to  capital,  but  also  to 
the  salaries  and  expenses  of  construction  engineers, 
superintendents,  accountants,  timekeepers  and  any 
others,  whose  time  is  wholly  devoted  to  a  large  con¬ 
struction  job,  and  therefore  chargeable  in  total  to 
capital  account.  We  have  in  our  prescribed  accounts 
certain  accounts  designated  as  “Undistributed  Con¬ 
struction  Expenditures.”  In  the  California  Classifi¬ 
cation  of  Accounts  they  are  designated  as  “C-31” 
with  subdivisions  “A”  to  “E.”  Those  with  which  we 
are  particularly  concerned,  however,  are  “A  —  Engi¬ 
neering  and  Superintendence”  and  “E  —  Miscellan¬ 
eous  Construction  Exi)enditures.” 

The  text  of  these  accounts  deals  only  in  a  gen¬ 
eral  way  with  the  handling  of  charges,  the  interpre¬ 
tation  of  their  real  purpose  and  practical  application 
being  largely  a  question  of  judgment  on  the  part  of 
the  accountant.  For  instance,  under  subdivision  “A — 
Engineering  and  Superintendence,”  the  text  of  the 
California  Classification  of  Accounts  reads,  “Charge 
to  this  account  all  expenses  for  services  of  engineers, 
draftsmen,  and  superintendents,  employed  on  prelim¬ 
inary  and  construction  work  and  all  expenses  inci¬ 
dental  to  the  work,  when  such  disbursements  cannot 
be  assigned  to  specific  construction.”  The  number  of 
employes,  from  the  chief  or  general  engineer  in  a 
large  utility  down  to  the  lowest  paid  draftsman  or 
chainman,  represents,  in  terms  of  payroll,  a  very 
large  expenditure,  and  the  question  of  determining 
the  point  in  the  distribution  of  such  a  payroll  at 
which  it  cannot  “be  assigned  to  a  specific  construc¬ 
tion”  job,  is  subject  to  a  very  ^^ide  range  of  varia¬ 
tion,  consequently  in  one  case  we  may  have  a  very 
large  percentage  of  the  amount  of  such  payroll 
charged  direct  to  the  specific  primary  accounts, 
whereas  in  another  case  the  larger  percentage  of  the 
payroll  may  be  charged  to  the  account  of  “C-31-A,” 
“Undistributed  Construction  Expenditures.” 

Construction  Expenditures 

While  the  text  under  Subdivision  “E,”  “Miscel¬ 
laneous  Construction  Expenditures,”  is  not  identical 
with  that  which  refers  to  engineering  and  superin¬ 


tendence,  the  context  is  practically  the  same  and, 
undoubtedly,  it  is  subject  to  the  same  variations  in 
interpretation  and  practical  application,  and  no  doubt 
the  amount  involved  on  the  payroll,  from  the  chief 
executive  down  to  the  lowest  paid  clerk  or  time¬ 
keeper,  probably  compares  favorably  with,  or  even 
exceeds,  the  amount  of  the  engineering  payroll.  It 
is  sufficient  to  say  that  these  two  items  form  a  very 
considerable  portion  of  the  expenditures  on  any  large 
construction  job,  and  that  the  method  of  distribution 
and  placing  in  the  fixed  capital  accounts  is  subject 
to  a  wide  degree  of  variation.  These  variations 
without  a  doubt  produce  a  considerable  difference  in 
the  accounts  representing  the  details  of  construction 
casts  in  different  utilities.  More  important  than 
this,  however,  is  the  fact  that  in  considering  the  in¬ 
vestment  cast  as  shown  by  the  books,  these  accounts 
known  as  “Undistributed  Construction  Expendi¬ 
tures”  do  not  seem  to  be  generally  accepted  at  their 
face  value.  There  seems  to  be  a  tendency  toward* 
considering  them  as  representing  value  of  a  more  or 
less  intangible  nature  and  in  some  cases,  I  believe, 
they  have  been  wholly  disregarded  in  determining 
the  base  value  for  establishing  rates. 

I  have  personally  inspected  statements  of  con¬ 
struction  jobs  ranging  in  amount  from  three-quar¬ 
ters  of  a  million  to  eighteen  millions  where  the 
amounts  charged  on  the  books  for  engineering  and 
administration  ranged  from  IQl/^  per  cent  to  13  3/10 
per  cent  of  the  total  construction  expenditures, 
which  indicates  that  the  amount  involved  is  worthy 
of  very  serious  consideration,  that  it  may  be  placed 
in  the  records  so  that  it  will  represent  full  value  and 
that  it  may  be  so  handled  by  the  various  utilities 
that  a  proper  comparison  of  costs  may  be  obtained. 

Benefit  of  the  N.  E.  L.  A. 

The  great  benefit  which  is  to  be  derived  from  an 
association  such  as  the  National  Electric  Light  Asso¬ 
ciation  is  unity.  Unity  of  purpose,  unity  of  policy, 
unity  of  methods  employed,  finally  leading  to  a  uni¬ 
form  degree  of  success  to  the  electrical  industry 
which  otherwise  would  be  impossible.  Under  such 
conditions  the  activities  of  the  member  companies 
follow  so  closely  along  similar  lines  that  it  would  be 
comparatively  simple  to  standardize  their  practice  in 
almost  any  branch  of  the  business. 

If  this  subject  were  given  the  careful  considera¬ 
tion  of  engineers  and  accountants  working  in  con¬ 
junction,  it  would  seem  that  a  schedule  to  cover  con¬ 
struction  accounting,  agreeable  and  convenient  for 
all,  could  easily  be  worked  out. 

It  is  also  recommended  for  consideration  of  our 
executives  and  financiers  that  the  utilities  commis¬ 
sions  of  the  various  states  be  approached  on  the  sub¬ 
ject  of  obtaining  a  revision  in  the  prescribed  ac¬ 
counts  to  permit  of  distributing  to  direct  primary 
accounts  those  items  which,  under  present  require¬ 
ments,  are  carried  as  “Undistributed  Construction 
Expenditures,”  for  the  reason  that,  when  stated  as 
undistributed  construction  expenditures,  there  is  a 
tendency  to  doubt  their  worth  in  the  final  determina¬ 
tion  of  base  values  in  connection  with  fixing  of  rates. 
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The  usual  objection  that  the  commission  is  not 
able  properly  to  check  and  control  the  amounts 
charged  to  capital  accounts  unless  they  are  carried 
in  special  accounts,  as  provided  under  “Undistributed 
Construction  Expenditures,”  can  be  met  with  a  pro¬ 
vision  for  carrying  such  charges  through  these  ac¬ 
counts  on  a  predetermined  equitable  basis. 

This  is  merely  a  question  of  keeping  records, 
while  the  reason  for  asking  permission  to  change 
the  present  arrangement  is  one  of  great  importance 
to  the  utilities,  affecting  as  it  does  the  statement  of 
basic  values  of  the  properties. 

.  Compilation  of  Perpetual  Inventory 

Another  subject  which  we  believe  should  be 
given  careful  attention  of  engineers  and  accountants 
is  the  compilation  of  a  perpetual  inventory  or  valua¬ 
tion  of  properties.  In  most  of  the  larger  utilities 
something  is  being  done  along  the  line  of  keeping  a 
perpetual  inventory  of  physical  properties  without, 
however,  attaching  costs  or  book  values  to  the  items 
of  physical  property  as  they  are  shown  in  maps  and 
drawings.  This  work  of  compiling  a  physical  inven¬ 
tory  we  find  is  in  most  cases  being  carried  on  inde¬ 
pendent  of  the  figures  which  are  carried  in  the  com¬ 
pany’s  books  and  in  the  opinion  of  the  writer,  there¬ 
fore,  loses  the  major  portion  of  its  value  as  com¬ 
pared  with  the  results  which  we  believe  could  be  ob¬ 
tained  if  this  work  were  carried  on  in  such  close 
relationship  with  the  keeping  of  records  in  the 
accounting  department  that  the  values  which  are  put 
into  these  records,  representing  additions  to  prop¬ 
erty,  could  also  be  worked  into  the  physical  inventory 
records,  thereby  producing  a  perpetual  valuation 
fully  substantiated  by  facts  and  figures.  Large  sums 
frequently  are  paid  at  a  later  date  for  the  services  of 
the  valuation  engineer,  whose  work,  on  account  of  the 
time  elapsed  since  the  additions  were  made,  must 
necessarily  be  fraught  with  difficulties  and  uncer¬ 
tainties  and  considerably  prolonged,  unless  the  very 
best  of  records  are  available. 

Indirect  Costs 

In  the  construction  of  large  plants  or  units  of 
the  utility  there  are  necessarily  large  sums  of  money 
expended  for  which,  after  the  plant  has  been  put  in 
operation,  there  is  no  tangible  evidence  in  the  shape 
of  buildings,  equipment  or  other  operating  facilities. 
These  are  the  items  which  are  generally  refeiTed  to 
as  “indirect  costs.”  When  the  valuation  engineer 
arrives  on  the  scene  it  is  very  doubtful  if  he  is  able 
to  draw  upon  his  imagination  sufficiently  to  properly 
reproduce  in  his  cost  data  items  such  as  these,  and  it 
is  almost  certain  that  in  cases  where  such  expendi¬ 
tures  are  thrown  into  the  accounts  known  as  “Undis¬ 
tributed  Construction  Expenditures”  they  will  lose 
their  identity,  so  far  as  the  engineer  is  concerned, 
who  makes  the  valuation  probably  years  afterwards. 
The  result  is  they  are  not  included  in  the  totals 
which  are  finally  compiled  and  upon  which  the  earn¬ 
ing  power  of  the  utility  is  established. 

We  do  not  believe  that  any  of  us,  whether  we 
be  accountants  or  engineers,  are  willing  to  admit 
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that  we  are  incapable  of  keeping  records  at  the  time 
the  construction  work  is  being  done  which  accurately 
reflect  the  moneys  expended  for  construction.  At 
any  rate  it  seems  logical  to  suppose  that  we  should 
be  better  able  to  show,  at  the  time  the  work  is  being 
done,  a  correct  and  accurate  record  of  costs  than 
could  possibly  be  reproduced  a  number  of  years  later, 
or  at  a  time  when  a  valuation  is  made. 

Suggestion 

Assuming  that  the  above  statements  and  conclu¬ 
sions  are  approximately  correct,  we  believe  we  are 
justified  in  offering  as  a  suggestion  that  a  very  con¬ 
siderable  amount  might  be  saved  to  the  utility  if 
proper  advantage  were  taken  of  these  conditions 
and  the  work  of  keeping  records  and  compiling  phys¬ 
ical  property  data  could  be  so  harmonized  that  a 
perpetual  valuation  of  property  would  be  the  result. 
Aside  from  the  saving  which  would  be  accomplished, 
a  record  such  as  this  would  be  very  valuable  in  many 
different  ways. 

The  writer  believes  these  subjects  are  of  such 
importance  to  all  of  us  as  to  deserve  our  very  careful 
consideration. 


CLEANING  OF  BLAST  FURNACE  GASES 
ELECTRICALLY 

A  paper  describing  the  installation  of  a  new 
type  of  blast  furnace  gas  cleaner  and  the  results 
obtained  with  it  at  the  furnace  of  the  American 
Manganese  Manufacturing  Company  at  Dunbar,  Pa., 
was  printed  in  the  December  issue  of  the  Journal  of 
the  Engineers’  Club  of  Philadelphia.  The  paper  was 
written  by  N.  Pf.  Gellert  and  K.  V.  Laird  of  the 
Gellert  Engineering  Company.  Mr.  Laird  is  a  West¬ 
ern  man  and  a  gi'aduate  of  the  University  of  Califor¬ 
nia  in  1914. 

The  cleaner  installed  at  Dunbar  is  the  first  of 
its  kind  in  existence  and  is  an  adaption  of  the  Cot¬ 
trell  electrical  precipitation  process  to  the  blast  fur¬ 
nace.  This  process,  while  new  to  the  blast  fumace, 
has  been  in  extensive  use  throughout  the  country  in 
the  cement  industry  as  well  as  in  various  metallurg¬ 
ical  processes.  The  cleaning  of  blast  fumace  gases 
is  a  vital  factor  in  obtaining  plant  efficiency,  owing 
to  the  effect  of  dust  on  stoves  and  boilers  and  the 
lowering  of  the  available  heat  in  the  gases.  The 
operation  of  iron  and  ferro-alloy  furnaces  at  max¬ 
imum  possible  efficiency  is  now  more  imperative  than 
ever  before,  owing  to  keen  domestic  competition  as 
well  as  a  rising  foreign  competition. 

The  trend  of  both  foreign  and  domestic  gas 
cleaning  practice  shows  the  foreign  to  be  in  the  lead, 
and  improvement  of  domestic  practice  is  therefore 
imperative,  as  the  iron  industry  is  today  facing  the 
necessity  for  these  economies  here  in  the  United 
States  as  that  necessity  was  faced  years  ago  in 
Europe,  and  the  cleaning  of  gas  on  a  more  extensive 
scale  is  not  the  least  of  these  economies. 

In  view  of  these  facts  it  is  evident  that  the 
fostering  of  the  electrical  clearing  of  blast  furnace 
gases  is  of  even  more  importance  to  the  iron  in¬ 
dustry  than  to  the  electrical  industry  itself. 


CLYDE  CHAMBLIN  says 
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Value  of  Appliance  Solicitors 

BY  A.  W.  CHILDS 

(An  electrical  appliance  may  be  advertised  nationally  by  the  manufacturer  and  locally  by  the 
contractor-dealer,  yet  its  sales  will  not  be  large  unless  the  appliance  salesman  brings  the 
device  directly  to  the  housewife’s  door.  The  story  of  how  the  power  companies  first  made 
use  of  the  appliance  solicitor,  and  of  how  the  dealer  has  profited  through  his  work,  is  told 
here  by  the  superintendent  of  sales  with  the  Southern  California  Edison  Company,  together 
with  a  review  of  the  vast  opportunities  for  further  increasing  sales  by  this  means.  The  p^er 
is  one  of  those  prepared  for  the  Convention  of  the  Pacific  Coast  Section,  N.  E.  L.  A. 


— The  Editor.) 

Power  companies,  in  studying  the  science  of 
load  building,  have  recognized  the  value  of  the  house¬ 
hold  appliance  load.  It*  produces  several  essentials 
of  a  well  developed  electric  property;  viz.,  day  de¬ 
mand  for  kilowatt-hours  at  maximum  rates,  being 
measured  through  lighting  meters;  improved  load 
factor ;  greater  diversity,  and  larger  earnings  from 
present  investment,  as  in  the  majority  of  cases  the 
installation  of  additional  meter  and  transformer 
capacity  is  not  required.  Manufacturers,  in  consid¬ 
ering  the  problems  of  production,  have  accorded  a 
prominent  place  to  small  labor  saving  devices.  Job¬ 
bers  have  found  that  the  handling  of  small  apparatus 
constitutes  a  considerable  portion  of  their  busi¬ 
ness.  Electrical  dealers,  outgrowing  their  swaddling 
clothes,  are  being  sustained  and  nourished  by  their 
appliance  sales.  Consumers  are  coming  to  recognize 
more  and  more  that  appliance  solicitors  are  not 
pests  to  be  avoided,  but  constitute  that  great  army 
of  occupation  which  will  liberate  the  women  of  the 
world  from  menial  tasks,  through  the  uses  of  elec¬ 
tricity. 

The  First  Electrical  Household  Appliance 

Fifteen  years  ago  the  electric  laundry  iron  was 
first  produced,  forerunner  of  the  many  appliances 
which  we  have  today.  The  power  companies  ac¬ 
cepted  the  responsibility  of  popularizing  its  use. 
How  to  introduce  the  iron  into  the  homes,  was  a 
puzzle.  Finally  the  persistent  endeavors  of  a  crew 
of  house-to-house  men  saved  the  day.  As  a  begin¬ 
ning,  one  power  company  loaned  ten  thousand  irons 
to  families,  on  one  year’s  trial.  Then  and  there  the 
appliance  solicitor  became  a  fixed  institution.  The 
power  companies  recognized  him  as  an  asset.  They 
allotted  him  a  useful  place  as  an  educational  agent  in 
the  introduction  of  appliances,  and  he  became  a 
prominent  factor  in  scientific  load  building.  The  field 
was  so  thoroughly  prepared  that  when  the  electric 
percolator  was  brought  out,  the  same  power  company 
placed  an  initial  order  for  five  thousand  and  sold 
them  so  readily  that  the  order  was  duplicated  within 
a  few  months. 

Other  appliances  followed  the  electric  laundry 
iron  and  were  sold  in  large  volume  upon  the  power 
companies’  lines,  by  courteous  and  energetic  solic¬ 
itors. 

The  Personal  Element 

Wherever  the  appliance  solicitor  went,  he  made 
converts  to  the  “Home  Electrical’’  idea.  Inquiries 
came  in  increasing  numbers  to  electrical  contractors. 
Their  interest  was  aroused  and  they  put  in  small 
stocks.  Store  sales  commenced,  and  the  remarkable 
and  constant  increase  that  has  since  occurred  is  due 


in  no  inconsiderable  measure  to  the  cumulative  work 
of  the  appliance  salesman,  who  has  continued  from 
that  day  to  this  to  educate  the  public  through  affable 
and  intelligent  solicitation. 

A  considerable  number  of  people  need  canvass¬ 
ing  to  close.  They  are  receptive,  but  not  sufficiently 
informed  to  buy  on  their  own  initiative,  although 
they  will  do  so  when  properly  solicited. 

The  experience  of  the  power  companies,  while 
building  up  the  load,  has  impressed  the  necessity  for 
continuous  effort.  A  solicitor  may  canvass  a  street 
,  one  day,  yet  the  next  day  another  solicitor  could 
canvass  the  same  street  and  make  sales.  There  is 
apparently  no  point  of  saturation. 

Uses  for  electricity  are  developing  so  rapidly 
that  the  introduction  of  new  devices  is  continually 
necessary,  and  this  makes  it  imperative  to  reach  out 
to  the  consumer.  Appliance  salesmen  and  sales¬ 
women  can  best  carry  the  glad  news,  kindle  the 
desire  and  hasten  the  conversion. 

Appliance  soliciting  is  a  class  of  work  for  which 
women  are  peculiarly  qualified.  They  are  in  sym¬ 
pathy  with  the  housewife  and  have  an  inherent  de¬ 
sire  to  lessen  her  burdens.  The  woman  solicitor  finds 
a  welcome  at  the  door,  and  an  easy  entry.  Appliance 
sales  women  have  not  been  tried  out  in  California  as 
yet  to  any  considerable  extent.  Here  is  a  splendid 
opportunity  for  them  and  there  is  no  reason  why 
they  should  not  make  good. 

The  manufacturer  advertises  the  device  nation¬ 
ally,  the  contractor-dealer  advertises  it  locally,  but  it 
remains  in  a  large  degree  for  the  appliance  salesman 
to  “make  the  buds  of  advertising  blossom  into  sales.” 

Apparatus  in  use  is  not  always  satisfactory; 
some  needs  nursing  along,  cords  require  attention, 
consumers  have  questions  to  ask,  and  periodical  calls 
are  necessary. 

The  Cooperative  Campaign 

Previous  to  the  organization  of  the  California 
Electrical  Cooperative  Campaign,  there  was  a  lack  of 
coordination  within  our  industry,  each  branch  work¬ 
ing  independently.  While  getting  fairly  good  re¬ 
sults,  the  necessity  for  cooperation  was  realized,  in 
order  that  a  better  understanding  might  be  reached 
regarding  the  functions  and  responsibilities  of  each 
branch.  Developments  made  it  clear,  as  the  cam¬ 
paign  unfolded,  that  if  the  jobbers  and  contractor- 
dealers  were  to  make  the  most  of  their  opportunity, 
they  must  accept  the  corresponding  responsibility 
and  have  an  army  of  appliance  solicitors  in  constant 
contact  with  the  buying  public,  offering  their  wares 
at  each  door.  This  was  the  method  the  central  sta¬ 
tions  used  in  promoting  the  appliance  business  and 
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it  was  the  way  they  were  continuing  its  develop¬ 
ment.  In  the  opinion  of  many  it  was  the  best  way. 

If  the  time  were  to  come,  in  individual  instances 
or  otherwise,  when  the  contractor-dealer  would  suc¬ 
ceed  in  merchandising  appliances  in  immense  quan¬ 
tities,  he  would  require  to  do  more  than  remodel  his 
store,  advertise  and  “wait  for  ’em  to  come  in.”  He 
would  need  to  be  in  a  position  to  say:  ”Mr.  Power 
Company,  you  are  duplicating  my  efforts.  There  is 
no  further  necessity  for  you  to  continue  house-to- 
house  solicitation.  I  have  competent,  efficient  and 
successful  appliance  solicitors  canvassing  your  con¬ 
sumers  at  regular  intervals  and  find  that  the  oft- 
mentioned  ‘saturation  point’  is  a  myth.  Call  off  your 
house-to-house  men  and  let  mine  do  all  the  work.” 
Such  a  request  would  be  sound  and  logical  and  the 
California  Electrical  Cooperative  Campaign,  recog¬ 
nizing  this  fact,  included  in  its  program  the  educa¬ 
tion  of  the  contractor-dealer  to  the  value  of  perma¬ 
nently  employing  appliance  solicitors.  The  Campaign 
went  further:  it  undertook  to  procure  the  solicitors 
and  to  secure  for  them  the  necessary  preliminary 
training. 

As  a  result,  the  Campaign  has  been  instrumen¬ 
tal,  during  the  past  year,  in  securing  and  placing 
with  the  contractor-dealers,  a  considerable  number 
of  appliance  solicitors.  These  men,  after  spending 
a  week  with  the  jobbers  to  become  familiar  with  the 
various  lines  and  kinds  of  appliances,  have  canvassed 
methodically,  on  a  commission  basis,  more  than  pay¬ 
ing  their  way  in  sales,  and  as  a  by-product  advertis¬ 
ing  the  dealer,  bringing  his  name  and  the  nature  of 
his  business  prominently  before  the  community. 

In  December,  1918,  the  contractor-dealers  of 
California  were  employing  thirty  appliance  solic¬ 
itors.  December,  1919,  found  one  hundred  and 
seventy-six  in  the  field.  At  this  date  there  are  over 
two  hundred  employed. 

Some  of  these  men  are  selling  irons,  toasters 
and  similar  apparatus  requiring  little  time  in  clos¬ 
ing;  others  are  selling  washing  machines  and  vac¬ 
uum  cleaners  which  call  for  demonstrations. 

An  Extensive  Field 

Taking  a  conservative  average  of  300  calls  a 
month  by  each  solicitor,  60,000  families  were  inter¬ 
viewed  last  month.  This  is  at  the  rate  of  720,000 
a  year.  Allowing  four  and  one-half  persons  to  a 
family,  it  will  be  seen  that  a  number  approximating 
the  entire  population  of  the  state  will  be  interviewed 
within  the  next  fifteen  months,  provided  the  200 
solicitors  are  kept  in  permanent  employment.  Two 
sales  a  day  would  be  a  very  conservative  mark  to 
set  for  each  solicitor.  If  the  200  men  were  to  sell 
400  appliances  a  day,  and  worked  300  days  a  year, 
the  result  would  be  120,000  appliance  sales.  Let  us 
go  further:  Only  eighty-seven  dealers  are  employ¬ 
ing  solicitors.  There  are  over  400  dealers  in  Califor¬ 
nia.  Allotting  one  solicitor  to  each  of  the  remaining 
313  dealers,  there  would  be  over  500  solicitors  at 
work,  capable  of  selling  1000  appliances  a  day!  You 
may  say  the  estimate  is  too  high;  that  many  small 


dealers  cannot  afford  to  employ  a  solicitor.  Room 
for  argument  there.  It  might  be  contended  that  no 
dealer  can  afford  to  be  without  one.  “Large  oaks 
from  little  acorns  grow.”  Besides,  some  of  those 
now  without  solicitors  are  not  small  dealers,  but 
have  good  stores  in  prosperous  communities.  How¬ 
ever,  to  be  ultra-conservative,  let  us  cut  the  estimate 
in  two.  Let  us  keep  250  solicitors  everlastingly  at 
it,  selling  500  appliances  a  day — 150,000  appliances 
a  year.  Do  the  figures  appear  large?  Quite  the 
contrary,  when  we  consider  that  at  that  rate  it 
would  take  over  four  years  to  place  only  one  labor 
saving  device  with  each  family  in  California,  accessi¬ 
ble  to  electric  service.  The  policy  of  the  California 
Electrical  Cooperative  Campaign  in  urging  the  em¬ 
ployment  of  appliance  solicitors  should  be  ratified  by 
every  live  electrical  dealer  in  the  state.  The  need 
is  apparent  and  the  harvest  is  ripe. 

When  we  consider  that  there  are  over  400 
contractor-dealers  in  California  and  that  at  the  pres¬ 
ent  time  only  eighty-seven  are  using  appliance  solic¬ 
itors,  we  wonder  why  the  other  313  do  not  adopt 
this  plan.  If  250  men  making  the  rounds  at  inter¬ 
vals  of  three  months  can  sell  150,000  appliances, 
800  men  could  cover  the  state  four  times  a  year  and 
sell  over  400,000  appliances.  The  manufacturer 
would  not  only  increase  his  output  of  labor  saving 
devices  to  that  extent,  but  would  be  called  upon  for 
more  wdre,  transformers  and  generating  equipment; 
the  jobber  w^ould  materially  increase  his  general 
sales;  the  contractor-dealer  \ye  called  upon  for  ade¬ 
quate  wiring  and  additional  outlets;  houses  under 
construction  wopld  need  more  wiring  than  formerly ; 
and  the  power  company  would  be  supplied  with  a 
most  advantageous  load. 

The  Advertising  Appropriation 

The  California  Electrical  Cooperative  Campaign 
estimates  that  the  electrical  dealer  is  warranted  in 
expending  a  minimum  of  three  per  cent  of  his  gross 
sales,  for  advertising.  The  estimate  is  based  upon 
the  experience  of  merchants  w’ho  have  analyzed  the 
subject,  and  w^ho  are  successful  advertisers.  This 
does  not  mean  that  the  entire  amount  must  be  ex¬ 
pended  in  printers’  ink.  New'spaper  advertising  is 
extremely  important,  and  the  Campaign  has  been 
active  and  successful  in  encouraging  its  use ;  but  it  is 
recognized  that  advertising  of  much  value  emanates 
from  the  work  of  the  appliance  solicitor.  He  awak¬ 
ens  communities  to  a  better  understanding  of  the 
splendid  service  rendered  by  the  electrical  industry, 
and  directs  attention  to  the  local  dealer,  who  is  a 
potent  part.  Should  there  be  cases  where  the  em¬ 
ployment  of  appliance  solicitors  shows  a  temporary 
loss,  the  dealer  could  well  afford  to  write  off  the  dif¬ 
ference  to  advertising. 

Service  and  Returns 

In  these  days,  when  so  much  stress  is  laid  upon 
service,  it  is  well  to  rememl^er  that  personal  contact 
w’ith  intelligent  solicitors  inspires  confidence,  carries 
the  shopping  district  of  the  city  into  the  home, 
where  an  attentive  salesman,  anxious  to  please,  de- 
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votes  his  entire  attention  to  the  consumer,  thus 
overcoming  the  indifference,  lack  of  interest,  and 
want  of  knowledge  concerning  the  appliance  itself, 
sometimes  shown  when  the  condition  is  reversed  and 
the  consumer  visits  the  shopping  district.  Depart¬ 
ment  and  hardware  stores  have  electrical  appliances 
on  display  and  advertise  them  consistently,  but  it 
remains  for  the  electrical  dealer  to  solicit  trade  from 
door  to  door.  As  long  as  this  course  is  systematically 
pursued,  the  electrical  dealer  earns  the  advantage 
over  such  competition  and  the  consumer  will  continue 
to  “buy  electrical  goods  from  electrical  dealers.” 

If  the  dealer  omits  this  service,  no  matter  how 
alert  he  may  be  in  other  respects,  a  portion  of  his 
business  will  gradually  find  its  way  to  other  stores. 

D.  E.  Harris,  vice-president  and  sales  manager 
of  the  Pacific  States  Electric  Company,  has  compiled 
the  following  very  interesting  data,  obtained  from 
seventeen  California  distributors,  showing  the  in¬ 
creased  number  of  household  devices  handled  by 
them  during  1919,  as  compared  with  the  previous 
year.  The  table  does  not  include  information  from 
all  California  distributors,  nor  all  items  handled  by 
the  eleven  reporting.  The  results  shown  reflect  the 
general  condition  obtaining  among  all  electrical  job¬ 
bers  in  this  state.  The  larger  number  of  appliance 
solicitors  engaged  during  1919  has  a  marked  bear¬ 
ing  upon  the  satisfactory  results  shown. 

Let  the  contractor-dealers  of  California  make  a 
similar  comparison  individually.  Do  sales  of  irons 
show  an  increase  of  48%  Have  toaster  sales  in¬ 


creased  96%  ?  Percolators  80%  ?  Did  sales  double 
during  1919  ?  If  not,  let  each  look  for’  the  reason. 


Kind  of  Appliance 


Air  Heaters  (600  watts  or  less)..„. _ 

“  "  (over  600  watts).. . . 

Chafing  Dishes  . . . 

Curling  Irons  . . 

Disc  Stoves  (600  watts  or  less) _ 

"  “  (over  600  watts)  _ 

Fans  . 

Heating  Pads 
Irons  .. 

Ironers 

Immersion  Heaters  _ 

Percolators  . . . . 

Radiant  Stoves  . . » . 

Toasters  _ _ _ _ _ _ _ 

Vacuum  Cleaners  _ 

Vibrators  . . 

Washing  Machines  _ _ _ 

Sewing  Machines,  Hair  Dryers,  etc.. 

Miscellaneous  . . . . 

Ranges  . 

Water  Heaters  . . . . 


Quantity 

Increue  1919 

1918 

1919 

Otcf  1918 

10,136 

19,399 

91% 

861 

2,000 

132% 

193 

377 

96% 

2,971 

4,820 

62% 

1,260 

1,979 

67% 

397 

687 

48% 

10,688 

12,206 

16% 

5,167 

7,627 

48% 

43,870 

60,617 

38% 

148 

368 

160% 

929 

1,666 

79% 

4,832 

8,717 

80% 

6,661 

10,073 

78% 

5,803 

11,372 

96% 

4,228 

9,977 

136% 

1,324 

2,748 

107% 

2,989 

7,764 

160%, 

3,067 

6,049 

98%, 

6,002 

8,612 

72%, 

276 

647 

134%, 

210 

412 

96%, 

The  contractor-dealer  has  undertaken  the  obli¬ 
gation  of  service,  with  all  that  it  implies  and  carries 
with  it.  “Better  service  to  the  public,”  as  well  as 
more  profit  to  the  industry,  lies  in  promoting  the 
use  of  household  electrical  appliances. 


,  Are  the  eighty-seven  dealers  satisfied  with  the 
direct  and  indirect  results  which,  their  appliance 
solicitors  are  producing?  If  these  results  are  satis¬ 
factory,  then  why  have  the  other  dealers  been  qui¬ 
escent  ?  Is  their  business  large  enough  as  it  is ;  are 
they  satisfied  with  the  present  amount  of  profits  or 
do  they  want  more  business ;  and  do  they  understand 
that  the  way  to  get  more  business  is  to  put  more 
appliance  solicitors  in  the  field? 


Standardization  of  Wiring  Methods 

BY  H.  H.  COURTRIGHT 

(The  general  trend  towards  standardization  is  seen  in  the  formulation  of  safety  rules  and  fire 
hazard  rules  in  all  sections  of  the  country,  and  the  consistent  effort  to  unify  these  as  far  as 
possible.  The  special  problems  of  wiring  which  affe<^  the  central  station  as  well  as  the  archi¬ 
tect  and  builder  are  discussed  from  a  standardization  viewpoint  in  the  following  report  of  the 
Commercial  Committee  to  the  Pacific  Coast  N.  E.  L.  .4.  Convention.  The  writer  is  manager  of 
the  Valley  Electrical  Supply  Company  at  Fresno,  California. — The  Editor.) 


For  several  years  the  Association  has  had, 
through  its  commercial  section,  a  committee  on  wir¬ 
ing  of  which  Mr.  R.  S.  Hale  of  the  Boston  Edison 
Company  has  been  chairman.  We  have  been  fav¬ 
ored  from  time  to  time  with  reports  from  this  com¬ 
mittee  and  the  results  which  have  been  accomplished 
through  their  efforts  are  conclusive  proof  that  this 
subjetjt  is  a  very  live  and  important  one.  Their 
work,  as  you  are  well  aware,  has  been  devoted  to  an 
attempt  to  provide  wiring  methods  to  take  care  of 
the  cheaper  class  of  consumer  and  in  addition  they 
are  largely  responsible  for  the  present  standardiza¬ 
tion  of  plugs  and  receptacles.  They  are  at  present 
working  on  a  proposition  of  the  standardization  of 
plugs  and  terminals  for  heating  devices. 

Quoting  from  their  1917  report.  Section  13, 
“CJonnection  Between  Inside  Wiring  and  Outside 
Lines” :  “It  has  been  known  for  some  years  that  the 
rules  of  different  companies  governing  the  connection 
between  inside  or  outside  \viring  and  the  outside 
lines,  and  also  the  rules  about  customers’  installa¬ 
tions,  such  as  those  governing  voltage  of  motors,  etc., 
are  on  the  whole  substantially  the  same,  but  that 


they  differ  in  many  small  details,  and  differ  very 
much  in  their  form  and  wording. 

“Since  many  wiring  contractors,  and  most  archi¬ 
tects  work  in  districts  supplied  by  different  com¬ 
panies,  this  means  that  each  of  them  must  become 
familiar  with  many  sets  of  rules.” 

I  would  particularly  call  your  attention  to  two 
items  touched  upon  by  the  committee:  first,  that 
wiring  contractors  and  architects  working  in  differ¬ 
ent  districts  must  become  familiar  with  many  sets 
of  rules,  and  second,  that  due  to  the  diversity  of 
these  sets  of  rules,  the  work  of  the  wiring  contrac¬ 
tor  and  architect  is  more  complicated  and  tends, 
therefore,  to  increase  the  cost  of  wiring. 

The  cost  of  installing  electrical  work  is  no  excep¬ 
tion  to  this  rule  of  increasing  cost,  and  if  any  stand¬ 
ardization  of  devices  or  methods  will  tend  to  reduce 
this  cost,  any  w’ork  done  by  this  committee  will  not 
have  been  in  vain.  At  the  present  time  any  work  in¬ 
stalled  in  this  state  is  subject  to  the  following  sets 
of  rules  (and  similar  conditions  are  prevalent 
throughout  the  entire  territory  covered  by  the 
Pacific  Coast  Section) ; 
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1.  The  rules  of  the  Board  of  Fire  Underwriters,  known 
as  the  National  Electric  Code. 

2.  Any  amendments  which  may  have  been  made  to  this 
code  by  local  authorities  where  electrical  ordinances  are  in 
force. 

3.  The  rules  of  the  Industrial  Accident  Commission, 
commonly  known  as  the  Electrical  Utilization  Safety  Orders. 

4.  The  rules  of  the  central  station  supplying  current. 

The  interpretations  of  inspectors  working  under 
these  rules  are  not  at  all  uniform  even  within  the 
confines  of  any  particular  state.  It  would  seem  that 
it  would  be  possible  to  evolve  a  code  of  practice  em¬ 
bodying  all  of  the  above  factors  so  that  the  architect 
and  contractor  would  have  one  common,  definite 
standard  to  which  they  could  work.  I  can  readily 
understand,  however,  that  from  the  standpoint  of 
the  central  station  there  would  necessarily  have  to 
be  modifications  introduced,  particularly  in  conjunc¬ 
tion  with  service  connections  to  fit  their  peculiar  local 
requirements,  but  I  feel  that  in  the  consideration  of 
the  whole  subject,  this  would  be  a  comparatively 
small  item.  In  this  code  of  practice  the  following 
standards  might  well  be  incoi-porated.  The  list  as 
given  is  but  a  partial  outline  of  the  points  which 
beset  many  contractors  and  architects  who  are  en¬ 
deavoring  to  plan  electrical  installations  in  different 
portions  of  any  particular  state.  I  am  only  endeav¬ 
oring  to  list  those  which  stand  out  in  relief. 

1.  Services;  This  standard  should  embody  require¬ 
ments  which  cover  the  entrance  point  for  overhead  or  under¬ 
ground  services,  the  point  at  which  the  contractor  should 
terminate  his  wires,  the  manner  in  which  they  should  be 
terminated,  and  the  question  as  to  whether  or  not  conduits 
will  be  required  for  service  entrances. 

2.  Meter  Locations:  This  should  embody  the  space 
required  for  meters  of  various  types,  the  space  required  for 
current  or  potential  transformers,  height  of  service  switches 
above  the  ground,  the  type  and  style  of  service  switches, 
whether  or  not  meter  trims  are  to  be  required,  the  height  of 
meters  above  the  ground.  In  this  connection  it  might  be  inter¬ 
esting  to  note  that  companies  operating  in  the  state  of  Cali¬ 
fornia  alone  have  a  variation  of  1:4  in  the  space  required  for 
meters,  and  also  that  the  same  companies  have  requirements 
permitting  meters  to  be  located  from  any  point  seven  feet 
above  the  ground  down  to  wdthin  12  inches  of  the  ground. 

3.  Transformer  Vault;  The  question  of  transformer 
vaults  is  one  that  seems  to  be  quite  perplexing  at  the  present 
time,  due  to  the  large  number  of  industrial  developments  in 
the  .state  requiring  large  blocks  of  power.  This  standard 
should  embody  the  space  required  for  transformers,  the 
method  of  ventilation  of  the  vault,  the  location  of  main  line 
oil  circuit  breakers,  if  required,  and  the  points  at  which  the 
contractor  is  to  terminate  his  w’iring. 

4.  Method  of  Installation  of  Wiring;  This  standard  is 
one  which  has  led  to  a  great  deal  of  dispute  in  the  past.  A 
method  of  wiring  which  appears  to  be  absolutely  safe  in  one 
community  will  be  just  as  absolutely  condemned  in  the  ad¬ 
jacent  community.  The  mooted  question  as  to  what  circuits 
should  be  required  to  be  in  conduit  and  what  should  not  has 
probably  led  to  as  many  disputes  as  any  other,  excepting  that 
relating  to  service  switches.  The  National  Electric  Code  at 
the  present  time  recognizes  the  following  methods  of  wiring: 

1.  Cleat  work. 

2.  Wooden  mouldinji. 

5.  Knob  and  bushing  work. 

4.  Armored  cable. 

6.  Metal  moulding. 

6.  Metal  raceways,  either  flexible  or  rigid. 

My  own  personal  belief  is  that  cleat  work  and  wooden 
moulding  are  practically  obsolete  and  I  fully  anticipate  that 
these  methods  of  wiring  will  be  abandoned  within  a  very 
short  time.  In  some  cities  armored  cable  is  absolutely  pro¬ 
hibited  and  they  even  look  askance  at  the  use  of  flexible  steel 
conduit,  ^liile,  from  some  standpoints,  rigid  iron  conduit 
might  ^  the  desideratum,  we  must  absolutely  recognize  that 


it  is  the  most  expensive  type  of  wiring  to  install.  It  has 
been  customary  in  most  large  cities  to  insist  that  this  tsrpe 
of  wiring  .shall  be  installed  inside  of  the  fire  limits  or  high 
value  districts  and  there  also  appears  to  be  a  tendency  at  the 
present  time  to  insist  that  all  wires  operating  at  a  voltage  of 
over  350  shall  be  installed  in  the  same  manner.  Any  standard 
which  contemplates  the  reduction  in  the  number  of  methods 
allow'able  for  the  installation  of  wiring  is  one  that  requires 
careful  consideration,  but  it  would  seem  that  a  common 
standard  should  be  applicable  throughout  the  entire  range 
of  this  section. 

5.  The  Size  of  Outlet  Boxes:  There  is  a  lack  of  uni¬ 
formity  in  this  matter  in  two  particular  considerations.  First, 
a  number  of  communities  do  not  require  outlet  boxes  at  all, 
though  this  practice  is  recommended  by  the  National  Electric 
Code.  Second,  there  is  no  uniformity  with  regard  to  size  of 
the  outlet  box  itself,  either  in  its  diameter  or  its  depth. 

6.  Switch  and  Receptacle  Height:  The  question  of 
switch  height  has  been  fairly  well  standardized  through  the 
medium  of  the  symbols  adopted  by  the  National  Electric  Con¬ 
tractors’  Association,  but  the  question  of  the  height  of  recep¬ 
tacles  is  one  which  has  received  very  little  consideration. 
The  practice  of  installing  receptacles  in  baseboards  is  not  one 
which  tends  to  make  for  convenience  in  the  use  of  the  outlet, 
and  it  might  seem  that  work  could  be  done  along  this  line  to 
standardize  some  height  which  would  tend  to  make  the  recep¬ 
tacle  more  convenient  for  the  user. 

7.  Motors,  Starters  and  Terminals:  At  the  present 
time  there  are  central  stations  operating  in  this  section  which 
permit  the  throwing  of  7^-hp.  motors  directly  across  the 
line,  the  common  practice,  however,  being  to  limit  this  to 
5  hp.  It  would  seem  that  a  standard  applicable  throughout 
the  entire  range  of  the  activities  of  this  section  could  be 
adopted  on  this  subject.  The  Industrial  Accidefit  Commission 
have  been  forcing  the  use  of  enclosed  terminals  on  all  motor- 
driven  apparatus  and  it  would  appear  that  this  is  rather 
desirable  from  all  standpoints.  A  number  of  motor  manufac¬ 
turers  at  the  present  time  are  providing  these  terminals  and 
inasmuch  as  no  patent  situation  is  involved  it  would  appear 
that  some  common  standard  could  be  evolved  for  this  re¬ 
quirement. 

8.  Electric  Range  Services;  The  question  involved  in 
this  standard  are  tho.se  pertaining  to  minimum  wire  sizes, 
the  location  of  the  cut-off  switch  adjacent  to  the  range  and 
the  method  of  connecting  this  to  the  range  itself.  The  same 
obser\-ations  apply  to  the  methods  used  for  the  installation 
of  water  heaters. 

It  would  appear  that  if  there  could  be  evolved  a  definite 
code  of  practice  on  the  above  subjects  which  would  be 
adopted  universally  throughout  this  territory,  it  w’ould  be 
a  tremendous  convenience  to  the  architect,  the  industrial  en¬ 
gineer,  and  the  contractor.  It  w’ould  tend  to  simplify  inspec¬ 
tion  and  tend  toward  more  uniform  inspection.  It  seems 
almost  foolish  that  there  should  be  required  a  main  service 
for  this  type  of  installation,  equal  in  carrying  capacity  to  the 
total  connected  load.  It  is  no  uncommon  sight  to  see  the 
wiring  contractor  bring  out  of  the  building  three  500,000  c.m. 
cables,  having  at  220  volts,  three-wire,  single-phase,  a  total 
capacity  of  88  kw.,  and  have  the  power  company  set  a  25-kva. 
transformer  and  connect  to  the  service  with  three  No.  2’s. 
This  involves  not  only  a  tremendous  waste  in  copper  conduit 
and  feeder  switches,  but  also  creates  the  impression  that  the 
electrical  industry  as  a  whole  is  only  concerned  with  getting 
as  much  out  of  the  job  as  possible  in  the  form  of  first  instal¬ 
lation  cost.  In  numerous  cases  in  indu.strials  it  has  put  a 
premium  on  group  drives  as  opposed  to  individual  drives,  as 
it  increa.ses  the  cost  of  wiring  in  a  noticeable  degree.  On  the 
other  hand,  if  diversity  factors  are  to  be  worked  out  for  vari¬ 
ous  type  of  installation,  care  should  be  taken  to  see  that 
adequate  provision  is  made  for  growth  in  the  future. 

9.  Special  Hazards:  Under  this  classification  fall  cer¬ 
tain  industries  w’hich  are  peculiar  to  this  state  and  which 
require  special  consideration.  I  might  note  among  these  the 
packing  industry  and  the  vegetable  oil  indu.stry,  both  of 
which  require  a  certain  amount  of  special  consideration,  par¬ 
ticularly  the  latter. 

10.  Demand  Factors;  A  standard  for  demand  factors, 
particularly  for  industrials  and  large  buildings,  seems  desir¬ 
able. 

11.  Motor  Wiring  Sizes:  The  question  of  wiring  sizes 
for  motors  is  also  one  of  considerable  importance.  Messrs. 
Horstmann  and  Tousley  of  Chicago  have  been  agitating  this 
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subject  for  some  considerable  time,  and  it  would  appear  that 
their  contentions  as  outlined  in  the  various  electrical  period¬ 
icals  have  considerable  weight  and  are  entitled  to  our  careful 
consideration.  It  might  be  wise  to  try  to  evolve  a  standard 
which  would  tend  to  reduce  these  wire  sizes  if  it  can  be  done 
with  safety.  There  is  one  class  of  installation  in  particular 
that  is  penalized  quite  heavily  in  this  connection.  I  refer  to 
the  large  irrigating  plant  which  is  started  maybe  four  or 
five  times  a  season  and  yet  must  have  wiring  installed  as 
though  it  were  started  many  times  a  day. 

12.  Illuminating  Capacities:  There  has  been  another 
development  which  has  been  noticeable  in  certain  communities 
and  which  is  of  interest  in  this  connection.  I  refer  to  the 
practice  of  certain  local  authorities  in  requiring  that  only  a 
certain  number  of  outlets  may  be  connected  to  a  circuit  in 
order  to  allow  for  ample  capacity  for  illumination  purposes. 

I  feel  that  this  is  a  subject  w'hich  merits  our  consideration. 

It  would  appear  that  the  logical  w'ay  to  work  this  out 
would  be  on  ■watts  per  square  foot  basis  for  residences  and 
small  stores,  rather  than  on  a  proposition  of  the  number  of 
outlets  connected  to  any  one  circuit. 

The  foregoing  is  an  outline  of  a  few  of  the 
standards  required  in  the  installation  of  wiring.  It 
is  of  course  easy  to  criticize  the  apparent  lack  of 
standardization  of  wiring  methods,  but  criticism 
without  a  suggestion  for  correction  does  not  accom¬ 
plish  much. 

For  a  number  of  years  past  the  California  As- , 
sociation  of  Electrical  Inspectors  has  held  meetings 
from  time  to  time  in  an  effort  to  make  a  uniform  in¬ 
terpretation  of  the  National  Electric  Code.  They 
have  accomplished  this  to  a  limited  degree  only  as 


their  meetings  have  not  covered  the  whole  state. 

At  the  present  time  the  Industrial  Accident 
Commission  in  conjunction  with  representatives 
from  the  various  branches  of  the  industry  are  at¬ 
tempting  to  formulate  a  code  of  practice  covering 
not  only  safety  rules  but  also  fire  hazard  rules.  This 
amounts  virtually  to  a  combination  of  the  Accident 
Safety  Orders  and  the  National  Code.  This  associa¬ 
tion  is  represented  at  the  committee  by  Messrs. 
Lewis  and  Lisberger.  As  to  the  wisdom  of  such  a 
combined  common  standard  there  does  not  appear  fo 
be  any  difference  of  opinion. 

However,  this  does  not  take  care  of  the  varia¬ 
tions  introduced  by  central  stations  in  different  com¬ 
munities  with  regard  to  the  subject  of  meters,  serv¬ 
ices,  demand  factors,  etc.,  and  it  would  therefore 
appear  to  be  in  order  for  this  association  to  appoint 
a  committee  covering  the  subject  of  the  standardiza¬ 
tion  of  wiring  methods,  whose  duty  it  would  be  to 
formulate  standard  recommendations  covering  those 
matters  not  covered  by  the  Accident  Commissior 
committee,  and  to  cooperate  with  them  in  furnishing 
information  peculiar  to  the  central  station  branch  of 
the  industry. 

In  conclusion,  I  wish  to  express  appreciation  for 
assistance  in  the  preparation  of  this  report,  rendered 
by  M.  C.  Hixson,  of  the  General  Electric  Company. 


Fuel  Prices  and  Railroad  Operation 

BY  J.  E.  WOODBRIDGE 

(The  price  of  fuel  oil  has  more  than  doubled  during  the  past  few  years  and  in  view  of  the 
large  quantity  consumed  by  steam  railroads,  electrification  tends  more  and  more  to  become  not 
only  desirable  but  an  economic  necessity.  The  following  paper  by  the  chief  engineer  of  the 
Sierra  &  San  Francisco  Power  (Company  is  prepared  for  the  Pacific  Coast  Section  N.  E.  L.  A. 
Convention  under  the  title  “Future  Fuel  Prices  as  Affecting  Railroad  Operation  in  California.” 


— The  Editor.) 

The  exercise  of  prophecy  in  the  field  of  prices 
is  beset  with  pitfalls,  as  has  been  shown  by  the 
totally  unexpected  price  revolution  of  the  last  five 
years.  However,  as  all  business  must  be  planned  in 
part  on  future  price  probabilities,  we  are  obliged  to 
make  the  best  attempt  we  can  at  an  estimate  of  their 
trend. 

In  the  matter  of  fuel  in  the  state  of  California, 
the  most  pertinent  data  for  prediction  as  to  future 
prices  are  the  trend  of  the  last  few  years,  including 
the  recent  history  of  production  and  consumption, 
with  other  relevant  information,  such  as  the  influ¬ 
ence  of  the  war,  probable  future  additional  sources 
and  markets,  etc. 

Price  Fluctuation 

Except  for  the  continuity  of  the  thought,  I  need 
hardly  inform  readers  of  this  paper  that  the  price 
of  delivered  fuel  oil  in  California  has  advanced  dur¬ 
ing  the  last  five  years  fi-om  approximately  60c.  to 
approximately  $1.85  per  barrel,  the  two  approxima¬ 
tions  covering  slight  variations  with  locality.  The 
figure  which  directly  influences  the  production  of  oil 
in  California,  and  constitutes  the  basic  element  of  all 
prices  to  consumers,  is  the  market  price  offered  by 
the  large  distributing  organizations  to  the  producers 
in  the  oil  fields.  The  price  offered  by  the  Standard 
Oil  Company  for  fuel  oil,  that  is  oil  having  a  specific 


gj’avity  between  14°  and  17.9°  on  the  Baume  scale, 
has  gone  through  the  following  changes  during  the 
last  six  years. 

On  October  3,  1914,  this  price  dropped  from  40c. 
per  barrel  to  37V^c; — 


June  7.  1915 . - . $0.82% 

Oct.  26,  1915 . . . 37% 

Nov.  20,  1916 . - . . . 40 

Dec.  28.  1916 . 43 

Feb.  2,  1916 . 48 

Feb.  16,  1916 . 63 

April  1.  1916 . . - . 58 

July  7,  1916 . 63 

Sept.  20.  1916 . 68 

Nov.  21.  1916 . 73 

May  11.  1917 . 78 

June  7.  1917 . 88 

June  28,  1917 . - . 98 

May  1,  1918 .  1.23 

Mar.  17.  1920 .  1.48 


The  price  doldrums  of  1915  were  due  to  the 
large  number  of  gushers  brought  in  during  the  years 
1913  and  1914,  which  resulted  in  a  production  so 
much  in  excess  of  consumption  that  a  stock  of  ap¬ 
proximately  60,000,000  barrels  of  oil  (nearly  a  year’s 
consumption)  was  accumulated  early  in  1915.  The 
price  advances  during  the  subsequent  three  years 
were  largely  due  to  war  demands  and  the  depreci¬ 
ation  of  our  currency,  which  made  oil  field  develop¬ 
ment  difficult  and  e-  .pensive.  In  particular,  the  large 
jump  of  May  1,  1918,  was  made  at  the  request  of 
the  National  Fuel  Administrator.  The  price  advance 
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and  other  factors  so  stimulated  production  and  con¬ 
trolled  consumption  that  stock  increased  during  a 
portion  of  1918  and  1919  by  3,000,000  barrels.  Many 
who  have  not  looked  further  into  the  fuel-oil  situa¬ 
tion  have  reasoned,  from  the  above,  that  we  may  rest 
easy  as  to  the  price  of  this  raw  material  in  the  im¬ 
mediate  future.  However,  it  does  not  behoove  power 
companies  to  “sleep  at  the  switch.”  Let  us,  there¬ 
fore,  look  a  little  deeper  into  the  prospect. 

Decreasing  Supply 

On  the  occasion  of  the  last  price  change,  the 
California  Railroad  Commission  criticized  the  Stand¬ 
ard  Oil  Company  of  California,  in  response  to  which 
President  Kingsbury  of  that  company  answered  in 
part  as  follows: 

“The  Pacific  Coast  supply  of  fuel  oil  and  of  petroleum 
products  is  rapidly  approaching  exhaustion.  Since  May  1, 
1915,  crude  oil  stocks  in  California  have  decreased  from  over 
60,000,000  barrels  to  28,738,921  barrels  on  March  1,  1920. 

“The  available  supply  of  crude  oil  in  stock  is  today  less 
than  13,000,000  barrels. 

“The  balance  of  the  stocks  are  taken  up  in  the  factor  of 
safety  of  10,000,000  barrels,  which  the  Petroleum  Committee 
of  the  State  Council  of  Defense  found  essential  to  the  safety 
of  Pacific  Coast  industries,  and  in  the  oil  in  pipe  lines  and 
tank  bottoms  which  the  same  committee  estimated  at  6,000,- 
000  barrels  not  available  for  use. 

“At  the  present  rate  of  consumption  and  of  production 
the  available  stocks  will  be  exhausted  in  about  twelve  months, 
at  which  time  consumers  of  California  fuel  oil  will  be  cut  off 
from  between  25,000  to  30,000  barrels  per  day.” 

“In  1918  the  average  daily  consumption  was  279,576 
barrels;  in  the  last  half  of  1919  it  was  292,278  barrels;  in 
January,  1920,  301,000  barrels  and  in  February,  1920,  304,120 
barrels. 

“Superimpo.sed  on  these  figures  is  the  fact  that  7,000 
barrels  of  fuel  oil  a  day  which  formerly  went  to  Arizona  from 
California  are  now  supplied  from  Texas  and  Mexico.  The 
existing  shortage,  therefore,  has  developed  in  face  of  the 
fact  that  2,500,000  barrels  of  fuel  oil  a  year  have  been  re¬ 
stored  to  the  California  supply. 

“Added  to  these  considerations  are  the  demands  of  the 
navy  and  the. United  States  Shipping  Board. 

“The  former  estimates  its  1920  requirements  on  the 
,  Pacific  Coast  at  2,950,800  barrels,  against  1,532,650  barrels 
in  1919.  The  Shipping  Board  has  invited  bids  for  1920  for 
4,000,000  barrels. 

“The  United  States  Shipping  Board  is  establishing  oil 
fueling  stations  throughout  the  world,  and  will  supply  these 
.  points  from  the  cheapest  markets.  Thus  California  will  be 
drawTi  upon  or  spared  in  the  relation  that  California  prices 
bear  to  prices  elsew’here.  Even  at  the  new  price  this  oil 
market  is  lower  than  many  other  points  with  which  this 
market  is  in  competition. 

“The  inevitable  result  will  be  that  the  Pacific  Coast  will 
be  further  drained  of  its  supply  by  buyers  who  seek  the 
cheapest  market. 

“Shipping  Board  vessels  already  have  sought  cargoes  of 
fuel  oil  which  formerly  w'ere  obtained  in  Mexico,  so  that  the 
Mexican  cargoes  could  be  released  for  the  Atlantic  coast. 

“There  is  further  the  fact  that  improved  refining  pro¬ 
cesses  will  increase  the  volume  of  refined  products  extracted 
from  crude  oil  and  thus  reduce  the  resulting  residuum  for 
fuel  oil. 

“The  company  is  now  installing  at  a  cost  of  $10,000,000 
new  processes  by  which  it  is  estimated  that  more  refined 
products,  including  gasoline,  will  be  recovered  from  crude  oil 
in  such  quantities  that  the  company’s  production  of  fuel  oil 
within  a  year  will  be  necessarily  lessened  about  30  per  cent, 
or  20,000  barrels  a  day.” 

Further  light  on  the  probable  price  trend  is  ob¬ 
tainable  from  the  following  table  of  production  and 
consumption  of  crude  oil  of  all  gravities  in  and  from 
the  Caliornia  fields  during  the  last  seven  years. 


No.  Producing 
Wells 

PRODUC¬ 

Aver.  Daily 
Production 

CONSUMP¬ 

Total 

Stocks 

YEAR 

Dec  31 

TION 

per  Well 

TION* 

12/31 

1912 

5626 

90.074.000 

44 

86.500.000 

46.698.000 

1913 

6870 

97,867.000 

46 

96.695,000 

47.870.000 

1914 

6106 

103.624,000 

46 

92.968.000 

58.526.000 

1915 

6532 

89.567,000 

38 

90.946.000 

.57.147,000 

1916 

7333 

91.822.000 

34 

104.933.000 

44.036.000 

1917 

8063 

97,268.000 

33 

108.854.000 

32.460,000 

1918 

8606 

101.6.38,000 

32 

102.045.000 

32.043.000 

1919 

9127 

101.222.000 

30 

102.786,000 

30.480.000 

Examining  the  column  headed  “production,”  the 
gusher  peak  of  1914,  amounting  to  over  103,000,000 
barrels  from  approximately  6000  wells  will  be  noted. 
A  significant  fact  is  that  less  oil  was  produced  in 
1919,  in  spite  of  a  price  three  times  as  high  as  that 
of  1914.  In  the  meantime  the  number  of  wells  has 
increased  50%.  The  average  production  per  well, 
of  today,  has  gradually  fallen  from  that  of  the 
gusher  period  to  30  barrels  in  1919.  This  means 
that  a  large  number  of  wells  are  approaching  the 
marginal  production  below  which  it  will  not  be  profit¬ 
able  to  pump  them,  unless  the  price  advances.  The 
average  rate  at  which  the  production  of  Califoimia 
wells  declines  is  fairly  well  established  for  the  first 
few  years  of  their  life.  The  following  table  gives  the 
average  production  of  California  oil  wells  by  years 
of  life  in  percentages  of  production  of  the  first  year. 


Ist  year .  100 

2nd  year .  68 

3rd  year . _  61 

4th  year . 41 

6th  year. .  33 


Obviously,  as  the  fields  grow  older,  and  the 
gushers  become  only  a  recollection,  the  wells  become 
more  crowded,  the  gas  pressure  goes  down,  and  ini¬ 
tial  production  of  the  new  wells  drilled  becomes  less 
and  less  year  by  year,  a  continuously  expanding 
drilling  progi'am  must  be  carried  out  to  keep  up  a 
constant  supply.  If,  on  top  of  that,  the  demand 
increases,  conditions  are  still  more  strained  for  the 
old  law  of  supply  and  demand. 

The  future  price  trend  would,  of  course,  be 
checked  in  its  upward  career,  by  the  development  of 
new  oil  fields  within  reasonable  shipping  distances. 
While  no  one  can  predict  positively  that  new  oil 
fields  will  not  be  developed,  it  is  highly  improbable 
that  the  production  of  any  such  fields,  on  the  Pacific 
Coast,  will  be  sufficient  materially  to  lower  the  Cali¬ 
fornia  price.  Freight  rates  from  the  mid-continent 
fields  prohibit  importation  from  that  source,  even  if 
mid-continent  prices  were  lower  than  our  own.  Mex¬ 
ican  oil  is  still  further  out  of  reach  on  account  of 
freight  rates  by  any  route.  The  only  other  source  in 
sight  is  Colombia  and  Venezuela,  but  the  probable 
tanker  rate  of  a  dollar  or  more  for  the  3000-mile 
haul  will  prevent  this  source  from  ever  giving  us 
cheap  oil,  even  if  the  price  at  the  source  is  not  held 
high,  as  it  undoubtedly  will  he  by  East-coast  de¬ 
mands  and  by  the  large  volume  of 'shipping  through 
the  Canal  which  will  in  future  utilize  oil  fuel  for  pro¬ 
pulsion. 

A  Necesvsary  Development 
The  point  I  wish  to  make  from  the  above  data 
is  that  power  development,  as  in  the  ordinary  steam 
station,  at  an  average  efficiency  of  185  to  200  kw-hr. 

♦Connumption  is  here  taken  a.s  production  plus  withdrawals 
from  storaKe  or  less  additions  to  storage,  as  the  rase  may  be. 


SAMUEL  ADAMS  CHASE  says;  “Stop  raising  Cain  and  cooperate  at  convention.” 
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per  barrel,  will  cost  for  fuel  alone  at  least  one  cent 
per  kw-hr.  with  fuel  prices  of  $1.85  upwards.  This 
figure,  added  to  other  steam  operating  costs  and  all 
fixed  charges,  makes  the  total  cost  of  power  so  de¬ 
veloped  much  higher  than  that  of  hydro  power,  even 
at  present  high  costs  of  money  and  construction. 
This  being  the  case  for  steam-turbine  plants  of 
reasonably  fair  to  good  efficiencies,  it  is  much  more 
true  of  the  steam  locomotive  with  its  wasteful  boiler 
and  non-condensing  reciprocating  engine. 

In  other  words,  the  cost  of  the  fuel  oil  alone 
used  in  the  steam  locomotives  in  California  and 
neighboring  states,  based  on  its  value  at  the  market 
(amounting  to  approximately  $50,000,000  per  annum 
which  will  increase  year  by  year  until  this  fuel  can 
with  difficulty  be  obtained  at  all)  will  in  time  compel 
the  steam  railroads  to  seek  other  methods  of  opera¬ 
tion,  chief  and  most  promising  of  which  is  electrical. 
Disregarding  all  other  reasons  and  arguments  for 


electrification,  the  cost  of  fuel  is  going  to  force  it. 

Coal  is,  of  course,  a  possible  substitute.  On  a 
thermal-unit-cost  basis,  Utah  coal  is  now  on  a  par 
with  oil  on  the  Sierra  grades.  Much  as  the  dyed-in- 
the-wool  steam  railroad  man  mistrusts  electrifica¬ 
tion,  I  believe  he  would  have  a  greater  dislike  for  the 
use  of  coal  where  he  has  been  accustomed  to  oil,  on 
account  of  its  inconvenience  in  firing  large  furnaces. 
Pulverization  offers  a  possible  means  of  overcoming 
these  difficulties  but  involves  many  complications 
over  the  use  of  oil. 

In  view  of  the  inability  of  the  power  companies 
to  meet  their  present  commercial  demands,  and  the 
apparently  insuperable  financial  program  involved  in 
meeting  future  demands,  a  large  railroad  load  cannot 
be  anticipated  with  any  great  degree  of  satisfaction. 
The  solution,  however,  is  obvious — namely,  a  railroad 
power  rate  which  will  finance  the  necessary  devel¬ 
opment. 


Commercial  Aspects  of  Railway  Electrification 

BY  E.  B.  CRIDDLE,  W.  L.  FROST,  AND  G.  B.  KIRKER 

(The  electrification  of  our  steam  railroads  would  mean  not  only  a  ^ain  in  comfort,  cleanliness 
and  convenience,  but  a  commercial  advantage  that  can  be  measured  in  dollars  and  cents.  The 
economy  and  efficiency  elements,  and  their  bearing  upon  industrial  progress  are  presented  in 
the  following  Pacific  Coast  Section  N.  E.  L.  A.  paper.  The  authors  are  respectively  general 
agent  and  assistant  general  agent  of  the  Southern  Sierras  Power  Company,  and  manager  of 
Railway  Division.  Westinghouse  Electric  &  Manufacturing  Company. — The  Editor.) 


From  the  commercial  viewpoint  of  the  public 
utilities  of  the  Pacific  Coast,  the  electrification  of 
steam  railroads  is  an  interesting  and  important  prob¬ 
lem.  The  project  is  of  itself  of  gigantic  proportions, 
and  is  fraught  with  such  wonderful  possibilities 
that  its  consummation  will  have  a  revolutionary' 
effect  on  both  the  electrical  and  the  transportation 
industry. 

The  feasibility  from  the  standpoint  of  economy 
and  practical  operation  is  not  questioned.  There  are 
five  essential  features  necessary  in  present  day  effi¬ 
cient  steam  railroad  operations,  viz. :  size,  speed,  fre¬ 
quency,  safety  and  economy  of  train  movements. 
That  each  of  these  essentials  is  improved  by  elec¬ 
trical  operation  has  been  demonstrated,  notwith¬ 
standing  the  fact  that  electrical  operation,  as  so  far 
applied,  has  followed  the  lines  of  standard  steam  rail¬ 
road  practice. 

Financial  Problems 

The  financial  problem  involved  is  stupendous. 
The  present  government  restrictions  on  the  use  of 
undeveloped  water  power  must  be  greatly  modified 
before  much  progress  can  be  made.  When  we  con¬ 
template  a  problem  so  vast  as  the  electrification  of 
steam  railroads,  we  must  consider  all  great  sources 
of  undeveloped  water  power,  such  as  the  Colorado 
river,  and  this  leads  to  the  necessity  of  government 
cooperation,  at  least  to  the  extent  of  allowing  private 
interest  to  develop  this  power  without  being  embar¬ 
rassed  by  unmeasurable  restrictions  or  uncertain  leg¬ 
islation. 

From  the  commercial  standpoint  the  desirability 
of  new  business  to  the  electric  utility  is  measured  by 
the  ultimate  effect  upon  the  net  revenue  as  com¬ 
pared  with  the  investment  involved.  This  of  course 


is  affected  materially  by  the  cost  and  difficulties  of 
service,  the  power  factor,  load  factor,  effect  on  daily 
and  yearly  system  peaks.  The  available  power  sui)- 
ply  must  also  be  considered. 

Central  Station  Facilities 
While  indications  at  the  present  time  point  to 
the  fact  that  most,  if  not  all  Pacific  Coast  central 
sta,tions  are  going  to  be  exceedingly  busy  for  some 
years,  providing  enough  additional  power  to  take 
care  of  the  business  that  is  voluntarily  coming  on 
their  lines,  due  to  the  natural  growth  of  this  country 
and  the  establishment  of  many  huge  manufacturing 
projects,  we  should  not  lose  sight  of  the  fact  that  the 
central  station  is  the  proper  and  most  feasible  source 
of  power  supply  for  that  service.  It  is  obvious  that 
a  central  station  can  render  this  service  much  better 
than  the  railroad  can  do  itself,  principally  from  the 
point  of  continuity  of  service.  A  railroad  operating 
its  own  plant  would  have  to  provide  capacity  to  take 
care  of  its  maximum  demand,  whereas  the  central 
station  already  has  such  capacity  or  would  develop 
it  and  would  depend  upon  the  diversity  of  its  other 
loads  to  provide  for  occasional  high  demands  from 
the  railroad.  There  is  also  the  advantage  on  the 
part  of  the  central  station  that  it  has  a  number  of 
sources  of  power  which  insure  a  continuity  of  service 
which  could  not  be  guaranteed  by  the  railroad  op¬ 
erating  one  or  two  plants.  Railway  owned  generat¬ 
ing  plants  would  mean  a  duplication  of  capital  in¬ 
vested  and  needless  duplication  of  effort.  A  profit¬ 
able  contract  with  a  railroad  for  a  term  of  years 
would  no  doubt  enable  the  central  station,  properly 
protected  by  the  government,  to  undertake  develop¬ 
ments  which  otherwise  might  be  difficult. 
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The  magnitude  of  the  load  will  justify  certain 
very  large  hydro  developments  requiring  many  mil¬ 
lions  of  capital  which  are  entirely  unfeasible  without 
some  such  big  load  as  the  electrification  of  railways 
will  provide.  These  hydro  developments  would  be  on 
such  a  scale  that  the  average  cost  of  all  the  energy 
distributed  by  a  company  operating  them  would  be 
kept  below  any  other  possible  costs  and  this  would 
attract  and  help  build  up  other  and  more  profitable 
business. 

If  handled  in  connection  with  a  large  system,  the 
diversity  of  the  combination  enables  the  power  com¬ 
pany  to  make  rates  profitable  to  itself  which  at  the 
same  time  would  effect  a  decided  saving  for  the 
steam  railway  as  well  as  the  general  consumer. 

The  load  factor  of  railroad  operation  is  generally 
not  good,  so  a  very  low  rate  is  not  justified,  as  so 
much  of  the  generating  and  transmission  capacity 
must  always  be  tied  up  that  the  standby  costs  would 
necessarily  be  heavy. 

Industrial  Benefits 

A  natural  sequence  of  the  electrification  of  rail¬ 
roads  will  be  the  installation  of  electrically  operated 
refrigeration  units  in  freight  cars,  used  for  perish¬ 
able  products,  doing  away  with  the  cumbersome 
icing  and  re-icing  methods  in  vogue  today.  Perish¬ 
able  produce  can  be  shipped  from  isolated  stations 
direct  to  market  in  electrically  refrigerated  cars, 
thus  saving  freight  and  handling  to  and  from  pre¬ 
cooling  plants,  making  available  the  dead  haul  and 
space  required  at  present  for  icing  cars,  and  avoid¬ 
ing  the  delay  in  transit  for  re-icing. 

From  a  general  public  standpoint,  the  railroad 
electrification  is  desirable  for  a  number  of  important 
reasons.’  One  of  the  most  important  of  these  reasons 
is  the  saving  of  fuel,  the  necessity  for  which  has 
been  greatly  emphasized  during  the  past  few  months. 
It  should  be  remembered  that  practically  one-fourth 
of  all  of  the  fuel  produced  in  the  United  States  today 
is  for  railroad  use,  and  that  the  handling  of  this  vast 
tonnage  alone  forms  a  very  considerable  part  of  the 
railroad  traffic.  Where  hydroelectric  power  exclu¬ 
sively  would  be  used,  for  railroad  electrification,  fuel 
would  be  entirely  supplanted,  and  even  if  it  were 
necessary  to  produce  steam  generated  electric  power, 
fully  50%  of  the  present  fuel  requirements  would  be 
saved.  Not  only  does  this  fuel  problem  involve  a 
tremendous  cost  in  its  movement  for  railway  use,  as 
well  as  a  high  cost  for  its  production,  but  as  we  have 
recently  learned,  extreme  difficulty  is  often  experi¬ 
enced  in  securing  an  adequate  supply. 

The  Working  Force 

It  is  important  to  note  that  progress  so  far  in 
the  matter  of  steam  line  electrification  has  been  due 
almost  entirely  to  the  efforts  of  the  electrical  men 
who  were  required  to  adjust  electrical  operation  to 
steam  line  practice.  There  is  no  question  but  what 
each  of  the  five  operating  essentials  specified  in  the 
foregoing  could  be  vastly  improved  by  electrical  op¬ 
eration  if  steam  line  officials  were  properly  educated 


in  the  correct  application  of  electric  propulsion  to 
train  movements.  In  working  up  new  business  of 
this  character  it  is  important  to  impress  upon  rail¬ 
road  officials,  if  they  are  not  now  so  impressed,  the 
fact  that  electrification  is  an  evolution  which  will 
eventually  come,  and  that  the  present  day  system  of 
train  operation  must  be  changed,  where  necessary,  to 
meet  the  new  conditions.  With  a  knowledge  of  the 
proper  use  of  electricity  as  a  prime  mover  and  with 
their  present  knowledge  of  general  railway  opera¬ 
tions,  these  railway  officials  will  quickly  work  out 
ways  and  means  of  efficient  train  operation. 


A  WOOD  STAVE  PIPE  LINE 


This  pipe  line,  constructed  by  a  Montana  power  company,  has  been  found 
more  advantafreous  than  flumes  or  ditches  in  carrying  water  through 
mountainous  retdons  from  the  reservoir  to  the  power  house. 

An  interesting  feature  of  the  Big  Creek  devel¬ 
opment  of  the  Mission  Range  Power  Company  of 
Montana  is  the  pipe  line  which  carries  the  water  to 
the  power  house  from  the  reservoir.  Instead  of  fol¬ 
lowing  the  usual  procedure  of  conveying  the  water 
by  ditches  and  flumes  to  a  point  on  the  mountain 
directly  above  the  power  house  and  emptying  into  a 
forebay  from  which  the  penstock  leads,  the  Mission 
Range  Power  Company  decided  to  construct  a  wood- 
stave  pipe  line  from  the  dam  to  the  head  of  the  steel 
penstock.  The  line  is  laid  along  a  steep  north  hill¬ 
side  and  a  ditch  would  have  taken  a  great  amount  of 
excavating  to  get  material  enough  for  a  berm.  There 
would  also  have  been  a  great  numljer  of  flumes  neces¬ 
sary  to  cross  the  many  ravines. 


H.  F.  JACKSON  says 


‘There’s  no  speed  limit  when  you’re  headinff  for  convention.’ 
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Average  Force  Between  Revolving  Electrons 

BY  DR.  A.  C.  CREHORE 

(The  study  of  attraction  between  crystals  gives  us  new  and  interesting  information  as  to  forces 
in  electron  groups  under  the  discussions  set  forth  in  this  article  by  the  author,  who  has  awak¬ 
ened  a  wide  interest  throughout  the  industry  in  this  series  on  “The  New  Physics”  which  has 
been  appearing  serially  in  the  columns  of  the  Journal  of  Electricity  during  the  past  several 
months. — The  Editor.) 


The  equation  that  has  been  given  above  as 
representing  the  average  gravitational  force  between 
two  revolving  electrons  has  shown,  so  far  as  we  have 
gone,  that  the  force  is  directly  proportional  to  the 
product  of  the  masses  and  inversely  proportional  to 
the  square  of  the  distance,  and  that  the  magnitude 
of  the  force  is  in  approximate  agreement  with  the 
true  gravitational  force.  There  is  one  more  feature 
of  the  law  with  which  it  must  agree  before  we  can 
accept  it  as  representing  the  complete  force,  and  this 
is  the  fact  that  crystals,  too,  are  known  to  obey  the 
same  law  as  other  kinds  of  matter.  That  is  to  say, 
the  weight  of  a  crystal  is  independent  of  the  way  we 
hold  it  with  respect  to  a  plumb  line,  or  the  attraction 
of  two  crystals  for  each  other  is  independent  of  the 
orientation  of  their  axes  relative  to  each  other. 
These  facts  have  been  fairly  well  established  experi¬ 
mentally,  and  the  gravitational  theory  must  show 
how  this  can  be  possible. 

Attraction  Between  Ciystals 

The  gravitational  equation,  which  has  been  used 
thus  far  above,  was  derived  on  the  supposition  that 
the  orbits  of  the  two  electrons,  with  which  it  deals, 
are  turned  in  every  possible  way  with  respect  to  each 
other,  and  an  average  has  been  taken.  In  a  crystal, 
however,  the  axes  of  the  electrons  cannot  be  assumed 
to  be  turned  in  every  possible  way  with  respect  to 
each  other.  We  are,  therefore,  obliged  to  go  back  to 
the  original  equation,  from  which  the  one  we  have 
been  using  was  derived,  to  find  an  answer  to  this 
phase  of  the  subject.  The  equation  in  question  is 
1 

F,  =  — 

3 

But  this  in  turn  came  from  taking  the  space  average 
of  the  following  equation,  which  represents  the  time 
average  of  the  force  for  one  fixed  position  of  the  two 
orbits  only,  namely, 

1 

Fr  =  —  eTDo/Sf/S,-  [1  —  ( —  X  sin  cc  +  Z  cos  oc  )’]  r’’. 

2 

In  this  equation  the  X,  Z  and  oc  serve  to  fix  the 
positions  of  the  two  orbits  in  space  relative  to  each 
other.  The  equation  represents  the  force  of  attrac¬ 
tion  that  the  second  electron  exerts  upon  the  first  on 
the  average,  this  average  being  taken  for  a  large 
numljer  of  revolutions  of  both  electrons  in  these 
fixed  orbits,  the  whole  force  being  resolved  along  the 
line  joining  the  centers  of  the  two  orbits,  this  being 
the  fixed  distance,  r.  The  X  and  Z  are  the  direction 
cosines  of  the  position  of  this  center  line  refeiTed  to 
three  rectangular  axes,  i,  j  and  k,  passing  through 
the  center  of  the  orbit  of  Oj,  the  first  electron.  A 
reference  to  Fig.  1  may  serve  to  make  this  clear. 

The  orbit  of  the  first  electron,  Cj,  is  shown  in 
persF>ective  as  an  ellipse  lying  in  the  horizontal  plane. 


ABCD.  The  instantaneous  position  of  the  electron 
in  this  orbit  is  shown  at  e,  revolving  about  the 
center,  Oj.  The  three  rectangular  axes,  i,  j  and  k 
of  unit  length  along  which  directions  the  distances 
x,  y  and  z  are  measured,  as  representing  the  co¬ 
ordinates  of  the  position  of  the  center  of  the  orbit 
of  e.j  are  shown  having  their  origin  at  Oj.  The  direc¬ 
tion  of  the  k  or  z-axis  is  perpendicular  to  the  plane  of 
the  orbit,  namely,  ABCD.  The  arrow  through  the 
center  of  the  orbit  of  at  Oj  is  supposed  to  be  per¬ 
pendicular  to  the  orbit  of  e.^,  which  is  shown  at  the 
right  of  the  figure  also  in  perspective  as  an  ellipse. 
This  plane  in  general  intersects  the  plane  of  when 
produced  in  some  line,  and  the  direction  of  the  j  or 
y-axis  is  chosen  so  as  to  be  parallel  with  this  line  of 


In  the  above  fifnire  the  orbit  of  the  first  electron,  ei,  is  shown  in  pers|>ec- 
tive  as  an  ellipse,  while  the  instantaneous  position  of  the  electron  in  shown 
at  ei»  revolving  about  the  center  Oi.  The  arrow  through  the  center  of  the 
orbit  e-  at  O:  is  supposed  to  be  t>erpendicular  to  the  orbit  of  e:,  which 
is  shown  at  the  right  of  the  figure  also  in  persiiective  as  an  ellipse. 

intersection.  So  the  direction  of  the  i  or  x-axis  is 
also  determined,  this  being  pei’pendicular  to  both 
the  j  and  k,  or  the  y  and  z-axes.  The  i  and  j-axes 
thus  both  lie  in  the  plane  ABCD. 

The  angle  cc  is  that  between  the  axes  of  the  two 
orbits,  or,  which  comes  to  the  same  thing,  that 
between  the  planes  of  the  two  orbits.  From  this 
definition  of  the  i,  j  and  k-axes  it  is  evident  that  the 
direction  of  the  k-axis  alone  remains  fixed  for  any 
and  all  positions  of  the  orbit  of  Oj.  If  the  position  of 
the  orbit  of  e^  is  changed  without  changing  the  posi¬ 
tion  of  its  center  the  i  and  j  axes  may  be  made  to 
rotate  around  in  the  plane  ABCD  because  the  j-axis 
is  always  parallel  to  the  line  of  intersection  of  the 
two  orbits. 

Relation  of  Equations 

Briefly,  it  may  be  stated  that  the  last  equation 
above  becomes  exactly  equal  to  the  preceding,  if  the 
numeric  2/3rds  is  substituted  for  the  whole  bracket 
in  the  last  equation.  This  numeric  2/3rds  is  ob¬ 
tained  as  an  average  value  if  we  give  to  the  orbit  of 
e-  all  possible  positions  at  one  fixed  distance,  r, 
between  the  centers  of  the  orbits,  the  locus  of  the 
center  of  e.^  describing  a  sphere  with  0^  as  center, 
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and  at  each  point  of  this  sphere  the  orbit  of  takes 
all  possible  orientations. 

The  first  equation  may,  therefore,  be  used  in 
general  for  the  average  force  between  the  two  re¬ 
volving  electrons  when  their  axes  may  be  considered 
to  have  an  average  or  mean  position,  but  the  second 
equation  must  be  used  when  the  directions  of  the 
axes  are  fixed  and  specified  as  they  are  in  a  crystal. 

Force  in  Electron  Groups 

And  again,  it  may  be  stated  that,  if  we  put  in 
•  place  of  the  single  orbit  four  different  orbits  hav¬ 
ing  their  axes  inclined  to  each  other  in  accordance 
with  the  four  medial  lines  of  a  regular  tetrahedron, 
then  the  average  force  due  to  the  group  of  four  elec¬ 
trons  is  fixed  and  constant,  and  is  independent  of  the 
orientation  of  the  group  of  four  electrons,  provided 
they  preserve  their  relative  directions  among  each 
other.  Moreover,  the  average  force  due  to  a  single 
electron  in  the  group  of  four  is  obtained  by  giving 
the  bracket  in  this  equation  the  value  2/3rds  as 
before. 

It  follows  from  this  that  any  two  bodies  made 
up  of  such  groups  of  four  electrons  will  behave 
exactly  the  same  as  any  other  two  bodies,  and  be 
independent  of  the  orientation.  Now,  this  is  exactly 


the  arrangement  of  the  axes  of  the  atoms  in  the 
class  of  crystals  belonging  to  the  cubic  or  isometric 
system.  This  can  be  shown  quite  independently  of 
the  particular  form  of  electromagnetic  theory  applied 
to  the  case,  and  is,  therefore,  probably  true.  It  is 
proved  by  assuming  that  there  is  a  tendency  on  the 
part  of  any  atom  to  turn  the  plane  of  rotation  of 
every  other  atom  until  it  comes  into  parallelism  with 
itself,  when  the  turning  moment  of  force  vanishes. 
Coupling  this  principle  with  the  known  locations 
of  the  centers  of  the  atoms  in  these  crystals,  it  fol¬ 
lows  that  they  are  grouped  in  four  equal  quantities, 
and  that  each  group  has  its  axis  parallel  with  one  of 
the  medial  lines  in  a  regular  tetrahedron. 

This  class  of  crystals,  therefore,  satisfies  the 
condition  that  the  weight  is  independent  of  the  orien¬ 
tation  of  the  axes  of  the  crystal  according  to  the 
above  equation.  Nothing  can,  as  yet,  be  said  of  the 
other  classes  of  ciystals,  and  so  there  must  be  left 
a  single  exception  to  the  law  simply  because  we  do 
not  know  anything  about  the  directions  of  the  axes 
of  the  atoms  in  these  crystals  as  yet.  When  it  is 
shown  that  all  crystals  may  thus  be  divided  into  four 
equal  groups  of  electrons,  the  law  will  be  general  in 
every  particular. 


Office  Records — Their  Filing  and  Indexing 

BY  IRENE  WARREN 

(The  method  of  subject  filing  is  discussed  in  this  number  of  the  series  of  articles,  by  the  presi¬ 
dent  of  the  Chicago  School  of  Indexing  and  Filing,  being  published  in  the  Journal  of  Elec¬ 
tricity.  The  decimal  plan  of  classification  used  by  the  War  Department  is  explained  in  detail. 
— The  Editor.) 


SUBJECT  FILING 

In  the  majority  of  firms  and  organizations  most 
of  the  references  to  the  files  are  made  by  the  names 
of  firms  or  individuals  that  have  written  the  letters. 
Only  a  few  letters  are  referred  to  by  subject  and 
these  may  be  grouped  under  a  very  small  number  of 
headings.  As  has  already  been  shown  a  few  such 
subjects  may  easily  be  cared  for  in  an  alphabetic 
name  file.  A  file  of  letters  grouped  under  the  names 
of  items  manufactured  or  sold  can  hardly  be  classed 
as  a  subject  file — names  of  such  articles  are  dealt 
with  much  as  names  of  firms  or  individuals. 

In  highly  specialized  lines,  however,  it  is  best 
to  group  most  of  the  letters  according  to  a  subject 
arrangement,  such  as  files  for  an  engineer  or  for*  an 
industrial  relations  department  in  a  large  coi-pora- 
tion.  Frequently  clippings,  statistics,  and  data  in 
various  forms  are  kept  with  such  correspondence. 

There  are  two  accepted  methods  of  arranging  a 
subject  file:  one  is  to  assign  a  word  or  short  phrase 
to  each  item  which  will  describe  it  as  accurately  as 
possible.  These  descriptive  words  which  are  called 
subject  headings,  are  arranged  alphabetically  like 
the  words  in  a  dictionary.  The  other  method  is  to 
prepare  a  scheme  for  the  classification  of  the  ma¬ 
terials,  which  shall  allow  for  ten  main  groups  each  of 
which  is  divided  into  ten  groups,  thus  making  one 


hundred  groups  and  so  on,  dividing  any  one  group 
by  tens  until  the  divisions  are  as  fine  as  the  given 
group  requires.  To  such  subjects  a  decimal  scheme 
of  numbers  is  attached.  Each  item  is  marked  with 
the  decimal  number  which  places  it  in  the  proper 
subject  index  group. 

Dictionary  Arrangement 
In  the  alphabetic  subject,  or  dictionary  arrange¬ 
ment,  a  card  index  should  be  made  of  the  subjects 
assigned  and  also  of  the  cross  references  used  so 
that  materials  will  always  be  filed  under  exactly  the 
same  word  or  phrase  and  no  synonymous  or  allied 
terms  wdll  lie  used  unless  needed.  The  introduction 
to  the  American  Library  Association  List  of  Subject 
Headings  will  give  a  very  good  idea  of  the  way  a 
cataloguer  keeps  track  of  the  subject  headings  used 
in  a  library  catalogue  and  the  same  principles  should 
lie  applied  in  assigning  subject  headings  to  a  subject 
letter  or  data  file.  Subject  headings  may  be  coded  in 
much  the  same  style  as  names  ai’e  coded,  each  item 
being  marked  w  ith  the  code  numlier  of  the  subject 
under  which  it  is  to  lie  filed.  The  code  numbers  are 
a  gi*eat  help  in  sorting  and  putting  away  the  ma¬ 
terial.  If  the  subject  headings  are  few’  in  numlier, 
the  numbers  used  in  one  of  the  divisions  of  the 
alphaliet  in  a  single  code  scheme,  such  as  has  already 
l)een  descrilied,  will  serve  nicely.  If  the  subject 


.SAMFEL  TAYLOR  says:  “If  I  am  not  at  the  Pasadena  Convention  kindly  send  violets” 


I 
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headings  are  numerous,  it  will  be  better  to  use  a 
letter  and  number  scheme  which  will  permit  greater 
expansion,  such  as  the  Cutter  Author  Tables  which 
the  librarians  use  for  assigning  author  numbers  in 
arranging  books. 

Decimal  Classification 

The  first  decimal  classification  of  subjects,  and 
by  far  the  best  constructed  one,  is  that  devised  by 
Mr.  Mevil  Dewey  for  the  classification  of  books  in 
libraries.  The  first  edition  appeared  in  1873,  since 
which  time,  Mr.  Dewey  and  many  of  the  librarians 
of  the  country  have  given  it  continuous  study  and 
from  time  to  time  enlarged  and  revised  editions  have 
been  printed.  Between  eighty  and  ninety  per  cent 
of  all  organized  libraries  in  America  of  varying  sizes 
and  libraries  widely  differing  in  the  character  of 
their  books,  use  this  classification. 

There  is  no  universal  subject  scheme  of  classifi¬ 
cation  worked  out  for  business  files,  and  the  Dewey 
Decimal  Classification  is  not  adapted  to  such  needs. 
Several  attempts  have  been  made  to  devise  a  decimal 
classification  for  a  certain  line  of  business,  such  as , 
the  Williams  classification  for  railroad  offiqps,  but  on 
the  whole,  each  firm  works  out  its  own  plan  and 
these  are  usually  based  on  the  Dewey  Decimal 
scheme.  The  person  who  contemplates  starting  a 
decimal  file  is  urged  to  study  the  Dewey  Decimal 
Classification  and  one  of  the  more  elementary  books 
on  cataloging  used  by  librarians.  Both  cataloging 
and  classification  are  a  science.  Librarians  have  the 
knowledge  of  the  method  of  procedure  for  indexing 
and  filing,  but  they  rarely  have  sufficient  business 
knowledge  and  experience,  so  that  at  present  there 
are  many  compromises  to  be  made.  At  present,  the 
best  person  to  construct  a  subject  file  is  the  librarian 
who  has  had  a  thorough  course  in  filing  and  indexing 
and  some  practical  experience  in  business  filing. 

Among  the  many  points  which  have  been  so 
masterfully  handled  in  the  Dewey  Decimal  Classifi¬ 
cation  and  which  should  be  considered  in  construct¬ 
ing  any  classification,  the  following  should  be  noted : 

1.  The  careful  selection  of  the  ten  main  groups  and 
logical  subdivision  of  each  of  these  groups  by  tens  so  as 
always  to  proceed  from  the  larger  to  the  smaller  subject  and 
to  provide  for  a  logical  sequence  of  allied  subjects  when 
possible. 

2.  ITie  provision  for  expanding  subject  matter  in  vari¬ 
ous  subdivisions  and  for  collections  of  varying  size  without 
changing  the  relative  location  of  the  subjects. 

A  suggestion  of  how  the  subjects  are  subdivided 
and  the  numbers  built  up,  is  given  in  the  following 
tables  from  the  Dewey  Decimal  Classification. 


Third  Summary,  Showing  Subdivisions  of  370 

370  Education 

371  Teachers,  methods,  and  discipline 

372  Elementary,  Kindergarten 

373  Intermediate 

374  Self  education  and  culture 

375  Curriculum 

376  Education  of  women 

377  Religious,  ethical  and  secular 

378  Colleges  and  universities 

379  Public  schools.  State  education 

The  following  plan  shows  how  the  number  for 
the  History  of  Elementary  Education  in  England 
(372.942)  is  formed: 

300  Sociology 

370  “  education 

372  “  “  elementary 

372.9  “  “  “  history 

372.94  “  “  “  “  Europe 

372.942  “  “  “  "  “  Eneland 


elementary 


history 


Europe 


372.942  “  “  “  "  “  England 

War  Department  Plans 

Many  decimal  plans  of  classification  were  con¬ 
structed  by  different  departments  of  the  Government 
during  the  war.  The  following  scheme  shows  the 
first  Summary  of  the  classification  used  by  the  War 
Department,  also  the  one  division  in  the  second  Sum¬ 
mary  and  one  complete  section. 


First  Summary 
000  General  w'orks 
100  Philosophy 
200  Religion 
300  Sociology 
400  Philology 
500  Natural  science 
600  Useful  arts 
700  Fine  arts 
'  800  Literature 
900  History 


Second  Summary,  Showing 
Divisions  of  the  300’s 
300  Sociology 
310  Statistics 
320  Political  science 
330  Political  economy 
340  Law 

350  Administration 
360  Associations  and  institu¬ 
tions 

370  Education 

380  Commerce,  Communica¬ 
tions 

390  Customs,  Costumes, 
Folklore 


First  Summary  Second  Summary  —  Supplies 

000  General  and  Equipment 

100  Finance  and  accounting  400  Supplies  and  equipment 
200  Personnel  410  Building  material  and 

300  Administration  hardware 

400  Supplies  and  equipment  420  Clothing,  equipage,  toilet 
500  Transportation  articles 

600  Buildings  and  grounds  430  Subsistence  stores 
700  Medicine,  hygiene,  and  440  Medical,  surgical,  and 
sanitation  veterinary  supplies, 

800  Rivers  and  harbors  equipment  and  instru- 

900  ments 

450  Supplies  and  equipment 
for  transportation  by 
land 

460  Other  supplies 

»  470  Armament  and  ammuni¬ 

tion 

480  Rentals  and  services 
other  than  personal 
490 

Complete  Section  for  420 

420  Clothing,  equipage,  toilet  articles 

421  Uniforms 

421.1  Hats,  caps,  helmets 

421.2  Coats,  jackets,  overcoats 

421.3  Shirts 

421.4  Breeches  and  trou.sers 

421.5  Shoes  and  leggins,  bo^ts,  overshoes 

421.6  Chevrons,  cords,  stripes,  cap  bands,  bra.ssards 

421.7  Ornaments,  insignia,  letters,  coat  buttons,  medals,  rib¬ 

bons,  badges,  rosettes 

421.8  Special  measurement. 

Type  of  Guides 

The  guides  used  for  both  the  dictionary  and  the 
decimal  arrangements  are  either  manila  tabs,  or 
metal  tabs  with  the  inserts,  the  tabs  in  the  first  two 
or  three  positions  to  the  left.  In  the  dictionary 
scheme,  the  subject  headings  are  typed  or  printed 
for  the  tabs ;  in  the  decimal  scheme  the  numbers  for 
the  subjects  are  also  given  and  the  main  divisions 
for  the  first  summary  are  placed  on  a  colored  back¬ 
ground  so  as  to  make  them  stand  out  clearly.  Tab 
folders  like  those  used  for  the  regular  correspond¬ 
ents'  folders  in  name  files  are  used  in  both  kinds  of 
subject  files;  the  number  and  subject  are  given  on 
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the  tab.  If  there  are  few  cross  references,  they  are 
made  on  colored  sheets  arranged  alphabetically  on 
the  files,  but  if  there  are  many  it  is  necessary  to 
make  a  card  index. 

In  the  dictionary  arrangement,  the  detailed  sub¬ 
jects  stand  in  alphabetic  order  and  subjects  standing 
next  to  each  other  may  be  quite  unrelated,  but  it  has 
the  advantage  that  the  user  may  go  directly  to  the 
files  and  to  the  name  of  the  subject  he  wants.  In 
the  decimal  arrangement,  the  subjects  develop  in 
logical  sequence  and  the  scheme  of  classification 
must  be  consulted  to  find  the  papers  unless  the  plan 
is  simple  and  small  enough  to  be  remembered.  The 
whole  scheme  for  the  file  must  be  worked  out  before 
the  classification  of  the  material  is  undertaken.  It  is 
a  good  plan  to  have  the  decimal  plan  typewritten  or 
printed  in  a  loose  leaf  book-form  with  a  full  alpha¬ 
betic  index. 


Western  Ideas 


IMPORTANT  SUGGESTIONS  and  communica¬ 
tions,  if  verbally  made,  are  often  forgotten  or  lost. 
In  the  offices  of  a  certain  company  the  employes  are 


DON’T  SAY  IT - WRITE 

IT 

SMITH.  HINCHMAN  *  CRYLLS 

Ordn  No. 

1NTER.OFFICE  COMMU'NICATKiN 

Dm, 

Mr 

M,  '  Mr 

! 

A  •triking  haading  reminds  employes  of  the  only  efficient  means  of  intea^ 
office  communication 


continually  reminded  of  this  fact  by  means  of  the 
heading,  “Don’t  say  it — ^Write  it,’’  which  is  printed 
across  the  top  of  all  inter-office  communication 
blanks.  Thus  the  blank  itself  reminds  the  employe 
that  it  should  be  used. 


EVERY  CUSTOMER  of  a  power  company  re¬ 
ceives  one  thing — the  regular  monthly  bill.  This 
simple  fact  has  been  capitalized  by  the  British  Co¬ 
lumbia  Electric  Railway  Company,  which  is  running 
a  series  of  “Talks  on  Electric  Service’’  on  the  back 
of  its  bills. 

The  home  already  using  electricity  is  the  most 
fertile  field  for  further  advertisement.  And  so  these 
little  announcements  which  reach  every  customer, 
every  month — are  effective  advertisements  as  well 
as  creators  of  friendly  relations  between  the  com¬ 
pany  and  its  patrons.  Following  are  three  numbers 
of  the  series  which  have  already  appeared: 

la  Our  Scrrice  Satiafactary  ? 

la  our  service  lacking  in  any  respect?  If  so  please  oblige  by  report¬ 
ing  it  to  us. 

Our  aim  is  to  satisfy  every  one  of  our  csonsumers.  We  do  not  want 
anyone  to  nurse  a  grievance  unheard.  If  there  is  anything  at  fault  with 
our  service  or  if  you  can  make  any  suggestions  for  Its  improvement,  we 
will  be  glad  to  hear  from  you. 

We  maintain  a  special  adjustment  bureau.  You  have  only  to  ring 
up  or  call  at  Room  107,  B.  C.  Electric  Building,  stating  the  particulars 
of  your  case.  If  a  mistake  has  been  made  in  rendering  your  bill,  it  will 
be  adjusted  at  once.  If  you  have  a  suggestion,  it  will  be  courteously 
acknowledged. 


As  we  cannot  become  aware  of  faults  or  omissions  in  our  service 
without  your  bringing  them  to  our  attention,  we  hope  to  have  your  co- 
oiieration.  Only  in  that  way  may  we  bring  our  service  .more  nearly  to 
the  standard  of  efficiency  and  courtesy  which  is  our  aim. 

B.  C.  ELECTRIC  RAILWAY  COMPANY. 

Solving  the  Domestic  Problem 

Some  people  have  always  had  a  servant.  Others  have  had  the  wash 
lady  or  a  woman  for  cleaning  one  day  a  week.  Sometimes  she  came, 
sometimes  she  didn’t. 

How  would  you  like  to  have  a  servant  on  call  at  any  time,  to  employ 
as  little  or  as  much  as  you  liked,  who  will  never  disappoint  you  or  put 
up  her  charges? 

You  can  have  such  a  servant  by  communicating  with  this  company. 
Electric  service  in  your  home  means  "Electric  Servants.”  It  will  cook 
your  food,  do  your  washing,  clean  your  house  and  cool  your  house.  All 
the  work  otherwise  done  by  a  hired  servant  is  done  by  this  company’s 
service. 

Hundreds  of  Vancouver  housewives  have  hired  this  Electric  Servant 
to  do  their  work.  Why  not  give  the  servant  a  trial  ?  You  will  be  aston¬ 
ished  to  find  how  low  its  wages  are. 

B.  C.  ELECTRIC  RAILWAY  COMPANY. 

What  la  Your  Eyesight  Worth? 

Compared  with  the  other  things  you  buy,  electric  light  is  one  of 
the  cheapest  commodities  on  the  market. 

Not  only  has  the  cost  of  current  gone  down,  but  the  amount  of 
light  per  unit  of  current  has  gone  up  with  the  invention  of  new  kinds  of 
lamps. 

In  fact,  electric  light  is  so  cheap  today  that  you  cannot  afford  to 
strain  your  eyes  for  lack  of  proper  lighting  facilities. 

By  avoiding  glare  in  your  home,  factory,  store  or  office,  by  adopting 
suitable  refiectors  and  shades,  you  can  save  infinitely  more  in  your  eyesight 
and  the  eyesight  of  your  family  and  employes  than  the  cost  of  fixtures 
or  current. 

We  do  not  suggest  wasting  current.  We  are  rather  TOncemed  in 
making  you  satisfied  consumers  of  electricity.  If  you  use  eiectric  light 
wrongly  we  feel  the  loss. 

Let  us  advise  you  on  your  lighting  problems. 

B.  C.  ELECTRIC  RAILWAY  COMPANY. 


COOPERATIVE  ADVERTISING  is  making 
rapid  strides  in  the  West.  Dealers,  manufacturers, 
jobbers  and  central  station  men  realize  that  advance 
for  any  phase  of  the  industry  means  personal  gain 
and  so  the  cooperative  advertisement  page  is  appear¬ 
ing  in  the  leading  papers  of  every  section. 


What  Electricity  Has  Done  for  You  and  Your  Business 


The  Vancouver  Electrical  Contractors  and  Dealers  Associa¬ 
tion  was  instrumental  in  organizing  this  page  which  ai>- 
peared  recently  in  the  Vancouver  World.  A  distinct  attempt 
is  made  to  advertise  the  entire  industry  rather  than  individ¬ 
ual  shops,  so  that  the  tone  of  the  page  is  one  of  distinct 
cooperation. 


BILL  DEMING  says 


“I  would  rather  have  to  live  through  an  Eastern  winter  than  stay  away  from  convention' 
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(Will  a  phonograph  outlast  a  lifetime?  Can  a  state  become  taxless?  Can  a  motor,  new  from 
the  warehouse,  be  trusted?  Answers  to  these  questions  are  given  on  the  page  below  along 
with  interesting  facts  concerning  aerial  transportation,  work  of  the  A.  E.  F.  Signal  Corps,  the 
shockability  of  shocks,  and  the  financial  status  of  telephone  companies. — The  Editor.) 


Saving  up  for  a  rainy  day  does  not  rank  among 
America’s  popular  sports,  judging  from  statistics 
gathered  by  the  banking  houses  of  the  United  States. 
These  show  that  nearly  95%  of  the  men  in  this 
country  are  penniless  and  dependent  when  they 
reach  the  age  of  sixty. 

*  *  * 

The  latest  type  of  electric-driven  phonograph 
will  last  a  family  2,500  years,  estimating  that  the 
machine  is  run  on  an  average  of  1  hour  per  week. 
Gears  are  eliminated,  the  drive  being  transmitted 
from  the  electric  motor  by  an  endless  belt  to  the 
governor  and  friction  rolls.  One  of  these  machines 
was  started  on  a  continuous-running  test  November 
16,  1916,  and  ran  continuously  for  eighteen  months. 
At  the  end  of  this  time  it  was  operating  quietly  and 
perfectly  in  every  way. 

Hi  m  * 

It  seems  that  even  a  motor,  new  from  the  w'are- 
house,  cannot  be  installed  without  careful  inspec¬ 
tion.  A  30-hp.  motor  was  recently  set  up  on  a  pump 
and  for  a  day  ran  like  a  dream.  Then  the  bearings 
burned  out  and  inspection  displayed  about  three 
handfuls  of  wheat  in  the  bottom  of  each  bearing. 
Field  trade  mice  had  taken  great  care  to  put  it  there 
while  the  motor  was  in  the  warehouse.  The  elec¬ 
tricians  who  made  the  installation  conclude  that  even 
new  motors  can  not  be  trusted. 

«  *  * 

Thanks  to  the  wireless  telephone,  travelers  in 
the  air  will  find  no  difficulty  in  communicating  with 
the  earth  while  on  their  aerial  journey.  Those  aboard 
London-Paris  airplanes  may  soon  be  able  to  call  up 
London  by  wireless  telephone  and  be  connected  di¬ 
rectly  with  any  telephone  subscriber  in  the  city. 
This  is  to  be  made  possible  by  a  wireless  station 
A^dth  a  1,500-mile  range  installed  on  the  top  of  the 
new  air  ministry  building  in  the  heart  of  London, 
which  is  now  nearing  completion. 

*  Hi  « 

The  most  fanciful  of  transportation  dreams  is 
about  to  be  realized.  A  passenger  airship  service  is 
being  arranged  between  the  United  States  and  Eng¬ 
land.  The  plans  are  for  airships  carrying  150  pas¬ 
sengers,  in  addition  to  staffs  of  cooks,  stewards  and 
crew.  Perth,  Australia,  will  also  be  served,  seven 
days  being  allowed  for  the  trip  from  England  to 
that  place.  In  going  from  America  to  England,  pas¬ 
sengers  will  be  landed  at  Liverpool  and  there  be 
transferred  to  smaller  aircraft  and  taken  to  their 
destination.  It  is  pleasing  to  know  that  moorings 
will  be  provided  at  the  leading  hotels. 

*  *  * 

A  “Census  of  Electrical  Industries’’  which  has 
been  taken  at  intervals  of  five  years  for  some  time. 


IS  valuable  as  a  record  of  development  which  has 
taken  place  in  this  field.  The  report  taken  in  1918 
shows  that  while  the  revenue  of  the  telephone  com¬ 
panies  has  been  more  than  doubled  during  the  decade 
1907-1917,  the  expenses  have  increased  at  an  even 
more  rapid  rate.  Much  of  the  increase  in  expenses 
was  due  to  increase  in  salaries  and  wages  paid.  These 
had  advanced  from  47.4  per  cent  of  the  total  ex¬ 
penses  in  1912,  to  54.2  per  cent  in  1917. 

Hi  *  * 

The  Signal  Corps  of  the  A.  E.  F.  holds  a  record 
of  having  erected  1,724  miles  of  permanent  pole  lines 
and  of  having  strung  20,708  miles  of  wire.  A  sys¬ 
tem,  made  up  of  these  lines  and  those  rented  from 
the  French,  consisting  of  37,944  miles  of  wire,  was 
maintained  and  operated  by  the  Corps.  With  this 
system  there  were  260  telephone  exchanges  connect¬ 
ing  with  8,152  telephone  subscribers’  stations.  From 
the  latter  part  of  1917  to  January  1,  1919,  there 
were  handled  in  the  A.  E.  F.  over  the  Signal  Corps 
system  a  total  of  7,601,647  telegrams,  870,148  long 
distance  telephone  .calls,  and  25,184,500  local  tele¬ 
phone  calls. 

*  *  * 

From  time  immemorial  death  and  taxes  have 
been  decreed  life’s  two  inevitables.  And  now  Wyo¬ 
ming  is  about  to  deny  the  fact.  She  is  blithely  look¬ 
ing  forward  to  the  day  when  she  shall  consider  her¬ 
self  a  taxless  state.  Today  Wyoming  is  receiving 
oil  royalties  at  the  rate  of  $2  per  minute,  or  some¬ 
thing  over  a  million  dollars  a  year.  By  the  end  of 
the  year  her  treasury  will  be  taking  in  at  the  rate 
of  a  million  and  a  quarter  per  annum  and  by  this 
time  next  year  the  amount  will  be  around  three  mil¬ 
lion  dollars  per  annum.  In  three  years  the  state 
should  be  free  entirely  of  all  taxes  for  state  purposes 
and  have  plenty  on  hand  for  such  interesting  im¬ 
provements  as  state  highways  and  universities. 

«  *  * 

Unexpected  shocks  are  much  more  shocking 
than  expected  ones.  The  foregoing  remarkable  dis¬ 
covery  is  a  result  of  war-time  exx)erience  in  connec¬ 
tion  with  electrified  wire  fences.  Observation  showed 
that  a  shock  which  was  likely  to  prove  fatal  if  re¬ 
ceived  unexpectedly  was  harmless  when  anticipated. 
Experiments  on  animals  have  confirmed  this  impres¬ 
sion  and  were  also  instrumental  in  showing  that  the 
psychological  effects  of  shocks  administered  with  di¬ 
rect  and  alternating  current  are  distinctly  different. 
It  is  also  remarked  that  a  close  resemblance  to  death 
after  shock  should  not  be  accepted  too  readily  as 
proof.  Persons  apparently  dead  have  not  infrequently 
recovered  when  artificial  respiration  was  applied.  It 
is  best  to  give  the  victim  every  benefit  of  the 
doubt. 
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George  E.  Quinan,  chief  electrical  engineer  of  the  Puget 
Sound  Power  &  Light  Company  at  Seattle,  has  been 

made  chairman  of  the  Seattle 
Section  of  the  American  In¬ 
stitute  of  Electrical  Engi¬ 
neers.  Mr.  Quinan  has  in  past 
years  performed  able  work  in 
the  matter  of  standardizing 
electrical  installations  in  the 
Northwest,  and  has  also  had 
a  substantial  part  in  installa¬ 
tion  of  the  electrical  supply 
of  power  for  the  new  railway 
electrification  of  the  Chicago, 
Milwaukee  &  St.  Paul  Rail- 
w'ay  in  its  entrance  over  the 
Cascade  Mountains  into  Seat¬ 
tle.  It  is  believed  that  the  Institute  affairs  in  and  about  the 
Northwest  district  will  receive  an  unusual  impetus  under  his 
able  supervision. 

W.  H.  Roberts,  general  manager  of  the  General  Electric 
■Company  in  Cleveland,  Ohio,  was  in  San  Francisco  recently. 

A.  N.  Kemp,  vice-president  of  the  Southern  California 
Edison  Company,  is  spending  a  few  days  in  San  Francisco. 

W.  C.  Morrell  of  the  Graham-Reynolds  Electric  Com¬ 
pany,  Los  Angeles,  spent  several  days  recently  in  San 
Francisco. 

J.  B.  Miller,  president  of  the  Southern  California  Edi¬ 
son  Company,  Los  Angeles,  was  a  visitor  in  San  Francisco 
•during  the  past  week. 

W.  G.  Watson,  managing  director  of  the  W.  G.  Watson 
&  Company,  electrical  engrineers  and  merchants,  Sydney, 
Australia,  is  now  in  San  Francisco. 

E.  A.  Wilcox,  of  the  Pittsburgh  Electric  Furnace  Cor¬ 
poration  of  Pittsburgh,  is  a  recent  visitor  in  San  Francisco, 
Mr.  Wilcox  is  expecting  to  go  north  before  returning  East. 

L.  E.  Voyer,  illuminating  engineer  for  the  General  Elec¬ 
tric  Company,  has  returned  to  San  Francisco  after  spending 
several  weeks  in  Los  Angeles  in  the  study  of  lighting  con¬ 
ditions. 

F.  G.  Cottrell,  chief  metallurgist  of  the  U.  S.  Bureau 
of  Mines  and  inventor  of  the  famous  Cottrell  electrical  pro¬ 
cess  for  collecting  solid  particles  in  outgfoing  gases,  is  a  recent 
San  Francisco  visitor. 

A.  D.  Curtis,  president  of  the  National  X-Ray  Reflector 
Company,  is  taking  a  vacation  in  Southern,  California.  He 
will  spend  some  time  at  Coronado  and  wdll  visit  San  Francisco 
on  his  return  to  Chicago. 

G.  F.  Kirkpatrick,  manager  of  the  appliance  department 
of  the  Pacific  Northwest  for  the  Pacific  States  Electric  Com¬ 
pany,  has  resignied  his  position  and  taken  up  similar  duties 
with  the  Electric  Appliance  Company,  Seattle. 

F.  E.  Petit,  of  the  legal  staff  of  the  Southern  California 
Edison  Company,  has  resigned  to  accept  a  position  as  Assist¬ 
ant  General  Counsel  for  the  Salt  Lake  Railroad.  He  will  also 
serve  as  General  Attorney  for  California  for  the  same  organ¬ 
ization. 

A.  M.  Perry,  engineering  editor  of  the  Electrical  World, 
is  visiting  various  Pacific  Coast  cities,  and  expects  to  spend 
■considerable  time  in  San  Francisco  during  early  May,  and 
later  will  be  in  attendance  at  the  electrical  convention  in 
Pasadena. 


F.  P.  Vose  of  Chicago,  secretary  of  the  National  Elec¬ 
trical  Credit  Association,  is  visiting  the  West.  Mr.  Vose  ad¬ 
dressed  the  fifteenth  annual  meeting  of  the  Electrical  Credit 
Association  of  the  Pacific  Coast  on  April  15th. 

A.  K.  Baylor,  of  the  New  York  office  of  the  General 
Electric  Company,  arrived  recently  in  San  Francisco  accom¬ 
panied  by  his  wife  and  daughter.  Mr.  Baylor  is  in  the  West 
on  business  for  the  Edison  Electric  Appliance  Company,  of 
which  he  is  director. 

F.  E.  Johnson,  Jr„  representing  the  M.  W,  Kellogg 
Company  of  New  York  City,  is  a  recent  San  Francisco  visitor. 
Mr.  Johnson  is  visiting  a  number  of  the  larger  Pacific  Coast 
cities  prior  to  attending  the  convention  of  the  National  Elec¬ 
tric  Light  Association  at  Pasadena  in  May. 

E.  O.  Edgerton,  president  of  the  California  Railroad 
Commission,  is  scheduled  to  give  one  of  the  leading  papers 
at  the  forthcoming  N.  E.  L.  A.  Convention  at  Pasadena,  where 
he  will  speak  on  “Reward  for  Efficiency  in  Utility  Service.” 
This  paper  will  undoubtedly  awaken  wide  interest  from  many 
quarters. 

I.  W.  Alexander,  advertising  manager  of  the  San  Joa¬ 
quin  Light  &  Power  Corporation,  has  left  for  New  York  City 
where  he  is  accompanying  A.  E.  Wishon,  assistant  general 
manager  of  the  corporation  and  also  president  of  the  Pacific 
Coast  Section,  N.  E.  L.  A.,  in  his  tour  of  the  East  in  behalf 
of  the  self-interest  idea  as  announced  in  the  last  issue  of  the 
Journal  of  Electricity. 

Myles  B.  Lambert,  for  many  years  actively  connected 
with  the  work  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  ivas  recently  appointed  manager  of  the  railway 
department  of  the  company.  In  1901  Mr.  Lambert  joined 
the  Westinghouse  forces  and  since  that  time  he  has  occupied 
several  positions  in  the  railway  department.  The  last  one, 
previous  to  his  promotion,  was  that  of  assistant  to  manager. 

W.  L.  Goodwin  of  the  General  Electric  Company,  with 
headquarters  in  New  York,  and  Samuel  Adams  Chase,  of  the 
Westinghouse  Electric  &  Manufacturing  Company  of  East 
Pittsburgh,  are  expected  on  the  Pacific  Coast  to  attend  the 
various  electrical  conventions  during  May.  On  May  7th  Mr. 
Goodwin  and  Mr.  Chase  will  address  meetings  of  the  industry 
in  San  Francisco,  and  on  May  9th  in  Los  Angeles  at  the 
Jonathan  Club.  Since  these  men  have  awakened  a  wide 
interest  in  the  merchandising  of  electrical  ware  throughout 
the  nation,  it  is  expected  that  the  meetings  will  be  interesting 
and  well  attended. 

H.  A.  Lemmon,  formerly  sales  manager  with  the  Truckee 
River  General  Electric  Company  of  Reno,  Nevada,  has  re¬ 
cently  been  called  to  Halifax, 
Nova  Scotia,  to  take  charge 
of  an  advertising  campaign 
being  instituted  by  the  Nova 
Scotia  Tramways  and  Power 
Company,  Ltd.  Mr.  Lemmon 
is  well  known  throughout  the 
West  for  the  effective  work 
in  advertising  he  has  carried 
out  in  connection  with  the 
work  of  his  company,  as  well 
as  in  the  service  of  the  coun¬ 
try  as  Food  Administrator 
for  Nevada.  His  progressive 
theories  along  advertising 
lines,  most  pointedly  expressed,  have  from  time  to  time  ap¬ 
peared  in  the  columns  of  the  Journal  of  Electricity.  The 
Nova  Scotia  company,  which  has  recently  been  taken  over  by 
Stone  and  Webster  interests,  is  now  to  have  the  benefit  of 
Mr.  Lemmon’s  experience  in  their  campaign  for  the  bettering 
of  public  good-will. 
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ALBERT  ELLIOT  says:  “Come  where  the  snow-capped  Sierras  smile  down  upon  the  sun-kissed  slopes  of  Pasadena” 


Portland,  and  J.  O.  Case,  local  sales  manager  of  the  Los 
Angeles  office  of  the  General  Electric  Company,  were  in  San 
Francisco  on  business  lately. 

M.  A.  Buehler,  formerly  sales  manager  of  the  Omaha 
house  of  the  Western  Electric  Company,  has  been  made  sales 
manager  at  the  Minneapolis  office.  Mr.  Buehler  joined  the 
Western  Electric  Company’s  organization  in  the  early  part  of 
1915  and  became  sales  manager  at  Omaha  during  the  fall  of 
1917.  Mr.  Buehler  will  be  succeeded  by  Eliot  Lum,  who  has 
been  a  member  of  the  Omaha  sales  department  since  1912. 

W.  E.  Robertson  of  the  Robertson  Cataract  Company, 
Buffalo,  New  York,  F.  M.  Bemardin  of  the  B.  R.  Electric  Com¬ 
pany,  Kansas  City,  Missouri,  and  F.  S.  Price  of  the  Pettingill 
Andrews  Company,  Boston,  Massachusetts,  will  be  in  San 
Francisco  about  April  20th  for  a  few  days  en  route  to  Del 
Monte  to  attend  the  Jobbers’  convention  there. 

G.  E.  Stoltz,  general  engineer,  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  has  been  ap¬ 
pointed  engineer  in  charge  of  the  steel  mill  section  of  the 
engineering  department. 

E.  J.  Barry,  electrical  engineer  of  Tacoma,  Washington, 
is  installing  a  2000-kw.  turbo  generator  set  and  complete 
electric  drive  at  the  plant  of  the  White  River  Lumber  Com¬ 
pany,  Enumclaw,  Washington.  He  is  also  installing  com¬ 
plete  electrical  equipment  for  the  Western  Rubber  Company 
at  South  Tacoma  calling  for  about  500  kilowatts,  and  is 
changing  over  to  electric  drive  the  Pioneer  Sand  &  Gravel 
plant  at  Steilacoom,  Washington.  The  ultimate  capacity  will 
be  around  800  horsepower.  Mr.  Barry  is  also  installing  elec¬ 
tricity  in  the  Martin  &  Gregory  mill  at  Camp  Lewis,  consist¬ 
ing  of  about  300  horsepower. 

J.  G.  Miles  has  been  appointed  to  the  position  of  supply 
division  manager  of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company’s  Seattle  office.  Mr.  Miles  goes  to  his  new 
appointment  to  succeed  C.  V.  Aspinwall,  now  the  company’s 
representative  at  Spokane,  Washington.  Mr.  Miles  has  been 
for  some  time  in  the  supply  department  of  the  Westinghouse 
Company,  serving  for  several  years  as  the  head  of  the  insu¬ 
lation  section,  at  East  Pittsburgh,  Pa.  His  grasp  of  the 
details  of  supply  work  has  been  responsible  for  the  upbuild- 
>  ing  of  a  considerable  portion  of  supply  sales  and  also  for 
the  exploitation  of  many  new  products. 

R.  N.  Buell,  fuel  engineer,  who  for  some  time  past  has 
been  engaged  in  special  fuel  investigations  in  California,  fol¬ 
lowing  his  recent  war  work 
with  the  California  Fuel  Ad- 
'  ministrator  looking  to  the  use 
of  pulverized  fuel,  has  left  for 
Melbourne,  Australia,  where 
he  goes  for  a  year  to  install 
power  plant  work  with  a  com¬ 
bined  capacity  of  about  16,- 
000  horsepower.  He  will  be 
associated  with  the  Common¬ 
wealth  Board  Mill  Company, 
Ltd.,  of  Melbourne.  It  will  be 
recalled  that  Mr.  Buell  spent 
some  time  during  1916  and 
1917  in  investigations  at 
Seattle  with  Mr.  Santmyer,  fuel  engineer  of  the  Puget  Sound 
Power  &  Light  Company  of  Seattle.  The  results  of  their  in¬ 
vestigation  have  been  quoted  -widely  in  the  technical  press 
throughout  the  countr}\ 


H.  G.  Butler,  Power  Administrator  of  the  Railroad  Com- 
Tpission  of  California,  has,  by  a  recent  order  of  the  Commis- 
•  sion,  been  given  control  of  all 

of  the  power  generated  in 
California.  Heretofore  Mr. 
Butler  has  had  control  only 
1  over  the  companies  operating 

*11^  in  the  north  central  part  of 

the  state,  having  taken  over 
the  duties  of  Power  Admin- 
istrator  in  June,  1918.  He  is 
a  graduate  of  the  University 
1^  .  \  of  Illinois  in  the  class  of  1906 

and  has  been  connected  with 
several  railroads  in  the  Mid¬ 
dle  West,  including  the  St. 
Louis  and  San  Francisco,  un¬ 
til  in  1911  he  went  to  Panama  for  the  Government,  taking 
charge  of  railroad  yards  there  during  the  construction  period. 
Since  that  time  Mr.  Butler  has  been  with  the  California  Rail¬ 
road  Commission  and  was  assistant  chief  engineer  when 
called,  nearly  two  years  ago,  to  assume  his  present  position. 

L.  E.  Myers,  organizer  and  president  of  the  ‘L.  E.  Myers 
Company  of  Chicago,  is  a  San  Francisco  visitor. 

F.  J.  Seabolt  of  the  General  Electric  Company,  Schenec¬ 
tady,  New  York,  was  a  recent  San  Francisco  visitor. 

M.  S.  Slaughter  has  been  appointed  assistant  general 
superintendent  of  the  Interstate  Telegraph  Company. 

P.  R.  Ferguson,  auditor  of  the  Southern  Sierras  Power 
Company,  has  recently  visited  several  of  the  northern  Cali¬ 
fornia  cities. 

C.  F.  Green,  formerly  of  E.  L.  Knight  Company  of 
Portland,  Oregon,  is  now  associated  with  the  Astoria  Electric 
Company  as  part  owner,  at  Astoria,  Oregon. 

H.  A.  Joslin,  manager  of  the  Dallas,  Ore.,  division  of 
Mountain  States  Power  Company,  has  been  elected  president 
*f  the  Dallas  Commercial  Club  for  the  year  1920. 

F.  M.  Hess,  formerly  vice-president  and  general  man¬ 
ager  of  the  Interstate  Telegraph  Company,  has  resigned  his 
'tosition  in  order  to  go  into  business  for  himself. 

F.  S.  Mills,  electrical  engineer,  who  is  connected  with 
he  western  office  of  the  National  X-Ray  Reflector  Company, 
9  now  doing  special  research  work  in  illumination  with  the 
'amous  Players  Lasky  Corporation. 

H.  E.  Plank,  manager  Seattle  office  of  the  General  Elec- 
Iric  Company,  has  gone  East  to  visit  the  General  Electric 
factories  at  Schenectady,  New  York,  and  Lynn,  Massachu¬ 
setts.  He  will  visit  other  General  Electric  offices  en  route. 

Vernon  Wilder  has  been  appointed  general  superintend¬ 
ent  of  the  Interstate  Telegraph  Company  with  headquarters 
at  Bishop,  California.  Mr.  Wilder  will  have  full  charge  of  all 
matters  relating  to  the  company,  reporting  direct  to  the  presi¬ 
dent,  A.  B.  West. 

E.  G.  Waters  and  wife,  from  the  Schenectady  office  of 
the  General  Electric  Company,  arrived  recently  in  San  Fran¬ 
cisco  on  business.  Mr.  Waters  is  secretary  of  the  General 
Sales  Committee  of  the  General  Electric  Company.  This  is 
his  first  trip  to  the  W’est. 

Stacy  Hamilton,  of  the  light  and  power  department  of 
the  Portland  Railway  Light  &  Power  Company,  has  returned 
to  Portland  after  a  trip  to  San  Francisco.  Mr.  Hamilton  has 
been  in  San  Francisco  in  connection  with  the  N.  E.  L.  A. 
Water  Power  Committee  report. 

A.  C.  McMicken,  sales  manager  of  the  Portland  Railway 
Light  &  Power  Company,  is  making  a  trip  to  Seattle  and 
through  British  Columbia  in  the  interest  of  the  N.  E.  L.  A. 
Convention.  It  is  expected  that  he  will  do  much  to  increase 
the  size  of  the  Northwest  delegation. 

C.  F.  Fellows,  manager  of  the  motor  department  of  the 
General  Electric  Company  of  Seattle,  L.  R.  Elder,  manager 
of  the  motor  department  of  the  General  Electric  Company  of 


OBITUARY 

V.  M.  Priest  of  the  Advance  Electric  Company,  Oak¬ 
land,  California,  died  recently. 

James  R.  Nelson,  superintendent  of  the  San  Joaquin 
Light  &  Power  Corporation  sub-station  at  Springville  for  the 
past  five  years,  died  at  the  Porterville  hospital  recently. 


I 


April  15,  1920] 


JOURNAL  OF  ELECTRICITY 


395 


Meeting  Notices  for  Electrical  Men 

(The  progress  of  the  California  Electrical  Cooperative  Campaign  is  reported  in  the  following 
notice  of  the  Salesmen’s  Auxiliary  meeting.  News  of  Denver  meetings,  of  Northwest  conven¬ 
tions,  of  San  Francisco  Electrical  Development  League  activities  and  of  Southwest  meetings 
makes  the  following  pages  of  interest  to  electrical  men  in  all  parts  of  the  West. — The  Editor.) 


Meeting  of  Salesmen’s  Auxiliary  of  Cooperative  Campaign 

Pledging  themselves  one  hundred  per  cent  behind  the 
California  Electrical  Cooperative  Campaign  and  the  ideas 
that  it  is  trying  to  get  across,  over  two  hundred  manufactur¬ 
ers  and  jobbers  salesmen  signified  their  intention  to  do  all 
in  their  power  to  bring  the  few  contractor-dealers  who  are 
not  yet  interested  in  the  campaign  to  see  the  advantages 
of  it  The  meeting  held  at  the  Commercial  Club  in  San 
Francisco  on  the  evening  of  April  1  was  preceded  by  a  dinner 
presided  over  by  Mr.  L.  J.  Brown,  assistant  general  chairman 
of  the  salesman’s  auxiliary  of  the  campaign,  who  put  the 
salesmen  of  the  jobbers  and  manufacturers  in  a  receptive 
mood  for  the  seed  that  was 
planted  by  the  speeches  of 
Lee  H.  Newbert,  chairman  of 
the  Advisory  Committee  of 
the  campaign,  H.  W.  Angus,* 
secretary  of  the  campaigrn, 

A.  Emory  Wishon,  president 
of  the  Pacific  Coast  Section, 

N.  E.  L-  A.,  and  D.  E.  Harris, 
a  member  of  the  Advisory 
Committee. 

Mr.  Newbert  told  of  the 
history  and  aims  of  the  cam- 
pain  and  introduced  Captain 
Angus  who  sold  the  idea  to 
the  salesmen  in  a  “self-inter¬ 
est”  story  by  showing  them 
just  what  it  meant  to  push  it 
for  all  they  were  worth.  By 
showing  the  increase  in  sales 
of  appliances  due  to  the  cam- 
paigpi  in  1919  Mr.  Harris 
proved  that  there  was  $487,- 
500,000  worth  of  business  in 
California  waiting  for  the 
electrical  dealer  if  the  con¬ 
venience  outlet  idea  was  put 
over  one  hundred  per  cent. 

Mr.  Newbert  then  outlined 
as  follows  the  way  in  which 
the  men  could  help  the  cam¬ 
paign: 

1.  Call  the  attention  of  electrical  contractors  and  dealers  to  the 
Importance  of  using  the  standard  or  simplified  accounting  systems. 

2.  Encourage  the  electrical  contractors  and  dealers  to  subscribe  to 
and  read  the  electrical  trade  journals,  especially  the  Journal  of  Electricity. 
Electrical  Merchandising  and  the  Electrical  Contractor  and  Dealer. 

3.  Point  out  to  electrical  contractors  that  it  is  their  duty  and  to 
their  interest  to  see  that  all  buildings  which  they  wire  have  sufficient  and 
proper  outlets  for  the  present  and  future  use  of  electrical  appliances. 

4.  Secure  close  cooperation  from  the  jobbers  and  manufacturers 
with .  the  power  companies  and  contractor-dealers. 

6.  Assist  the  field  men  in  securing  menffiership  from  non-members 
In  the  California  State  Association  of  Electrical  Contractors  and  Dealers 
and  encourage  all  electrical  contractors  and  dealers  to  become  active  in 
their  sections  or  local  organizations. 

In  bringing  the  meeting  to  a  close  Mr.  Wishon,  who  is 
about  to  invade  the  East  with  his  “self-interest”  story  at  the 
request  of  Mr.  McGraw,  of  the  McGraw-Hill  Company,  begged 
all  those  present  to  bring  the  self-interest  story  to  the  Pasa¬ 
dena  convention  with  them  and  to  tell  it  to  every  one  whom 
they  met.  For  only  as  fast  as  the  electrical  industry  in  the 
West  develops  can  the  West  develop  likewise,  and  only  as 
the  power  companies  increase  their  systems  can  the  field  of 


the  manufacturer,  the  jobber  and  the  contractor-dealer  be 
enlarged  to  any  extent. 

Electrical  Development  League  Holds  Safety  Meeting 
The  San  Francisco  Electrical  Development  League  held 
a  National  Safety  Meeting  at  the  regular  luncheon  hour  on 
April  the  fifth.  Mr.  H.  M,  Wolflin,  superintendent  of  the 
Safety  Commission,  was  chairman  of- the  day.  Four  members 
of  the  Industrial  Accident  Commission  gave  talks  which 
related  definitely  to  National  Safety  Week,  R.  L.  Heming¬ 
way,  chief  boiler  inspector,  spoke  on  the  subject  of  Boilers; 
G.  Chester  Brown,  chief  mining  engineer,  spoke  on  “Safety 
Work  of  the  Mining  Division”;  J.  J.  Rosedale,  chief  construc¬ 
tion  engineer,  took  up  the 
subject  of  “Preventing  Acci¬ 
dents  in  Construction  Work,” 
and  E.  C.  Wood,  chief  eleva¬ 
tor  inspector,  spoke  on  the 
subject  of  “Interlocks  for 
Elevator  Shaft  Doors.” 

History  of  Shipyard  Strike 
Given  at  Electrical  Devel¬ 
opment  League 
Fred  C.  Metcalf,  secre¬ 
tary  of  the  California  Metal 
Trades  Association,  was  the 
speaker  of  the  day  at  a 
San  Francisco  Development 
League  luncheon  on  March 
29th.  He  gave  a  brief  talk 
on  the  history  of  the  shipyard 
strike,  which  has  been  on  for 
six  months,  and  on  the  adop¬ 
tion  of  the  “American  Plan” 
by  the  Association  to  combat 
the  strike.  Mr,  Metcalf  was 
introduced  by  Mr.  R.  A.  Bal- 
zari.  A.  Emory  Wishon  of 
the  “Self-Interest”  plan  was 
present  and  Robert  Sibley, 
editor  of  the  Journal  of  Elec¬ 
tricity,  told  of  Mr.  Wishon’s 
acceptance  of  the  invitation  of 
Mr.  McGraw  of  the  McGraw- 
East  and  tell  his  “Self- 

A.  I.  E.  E.,  Denver  Section 
Two  interesting  meetings  of  the  Denver  Section  of  the 
A.  I.  E.  E.  have  been  held  during  the  past  month.  At  a 
special  meeting  on  April  2nd  the  guest  of  the  evening  was 
F.  W.  Peek,  Jr.,  consulting  engineer  for  the  General  Electric 
Company  of  Pittsfield,  Massachusetts.  Mr.  Peek  spoke  on 
high  tension  phenomena,  upon  which  subject  he  is  considered 
the  highest  authority  in  the  country. 

At  a  regular  meeting  a  paper  on  “Electrical  Measure¬ 
ments,”  by  D,  C.  McClure  and  H.  P.  Tewksbury,  was  pre¬ 
sented.  The  members  and  guests  adjourned  to  the  labora¬ 
tory  of  the  Denver  Gas  and  Electric  Company  where  the 
paper  was  read  and  demonstrated,  especially  through  the 
display  of  precision  instruments. 


A.  EMORY  WISHON 


Far  beyond  the  Rockies  on  the  Eaat  and  the  Pacific  Ocean 
on  the  West  hai  gone  the  fame  of  Western  engineers  and 
builders  in  constructive  effort  and  engineering  attainment. 
Not  alone,  however,  in  physical  structure  has  the  West 
{!]  become  pre-eminent,  but  in  ethics  and  ideals  of  service  it 
is  today  playing  a  leading  part.  To  A.  Emory  Wishon, 
assistant  general  manager  of  the  San  Joaquin  Light  &  Power 
Corporation,  and  president  of  the  Pacific  Coast  Section. 
N.  E.  L.  A.,  this  issue  of  the  Journal  of  Electricity  is 
affectionately  dedicated  in  lasting  appreciation  of  his  work 
in  the  “self-interest"  appeal  that  has  so  enlightened  citizens 
of  the  nation  that  they  see.  as  never  before,  in  the  harness¬ 
ing  of  the  water  powers  of  the  West  an  advance  in  the 
joy  of  living  and  in  profit  returned  to  each  individual  citizen, 
in  direct  proportion  to  the  kilowatt-hours  placed  upon  the 
transmission  lines. 


Hill  Publi.shing  Company,  to  come 
Interest”  .story.  . 


BILL  SHREVE  says;  “Electrical  developments  will  develop  still  further  at  convention 
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A.  S.  M.  E.,  Washinfirton  Section 

At  a  recent  meeting  of  the  Washington  Section,  A,  S. 

M.  E.,  Dean  Stephen  I.  Miller  of  the  College  of  Business,  of 
the  University  of  Washington,  gave  an  address  on  “The 
Relationship  of  the  Engineer  in  Successful  Industrial  Man¬ 
agement.” 

A  report  from  this  Association  mentions  the  formation 
of  a  joint  engineering  society  called  the  Associated  Engineer¬ 
ing  Societies  of  Seattle.  The  council  of  this  society  is  made 
up  of  two  delegates  from  each  of  the  branches  of  the  founder 
societies:  American  Institute  of  Chemical  Engineers,  Wash¬ 
ington  Association  of  Engineers,  Pacific  Northwest  Society 
of  Engineers,  and  the  Seattle  Engineers’  Club. 

Synchronous  Club  Has  Ladies’  Night 

Dancing  and  vaudeville  made  up  the  program  of  the 
Synchronous  Club  of  Los  Angeles,  given  recently  at  the 
Fraternal  Brotherhood  Hall.  Over  260  members  and  guests 
enjoyed  the  entertainment.  Following  is  the  program: 

A — Musical  Magnets:  University  of  California  Glee  Club. 

B — A  Loud  Speakinar  Phone:  Ekirle  Hefner. 

.  C — Sine  Curves  at  High  Frequency:  Polsrtechnie  High  Gym  Club. 

D — The  Lightning  Cartoonist:  Bill  Tanner. 

E — Wires  All  Busy:  Operator  Earle  Adams. 

F — Two  Live  Wires:  Philip  and  Yvonne  Gamier. 

G — The  First  Self  Starter:  Harry  Robinson. 

Music  by  the  U.  S.  Electric  Jan  Orchestra. 

The  vaudeville  show  was  followed  by  dancing. 

Oregon  Association  of  Contractors  and  Dealers 

At  a  meeting  of  the  Oregon  Association  of  Contractors,'^, 
and  Dealers  on  March  22,  the  principal  appeal  of  the  evening 
was  for  a  large  attendance  at  the  N.  E.  L.  A.  Convention 
in  May.  A  large  number  of  the  contractors  and  dealers  have 
signed  up  for  the  trip  and  will  accompany  the  central  station 
men  from  Oregon  to  represent  the  northwest  at  the  Con- « 
vention. 

International  Mining  Convention 

At  the  International  Mining  Convention  held  in  Seattle, 
Washingfton,  from  April  seventh  to  April  tenth,  the  impor-^ 
tance  of  electricity  to  the  mining  industry  was  brought  out. 
Mr.  J.  C.  Ralston,  an  engineer  of  Spokane,  in  speaking  of  the 


large  amount  of  undeveloped  resources  of  the  Pacific  Coast, 
pleaded  for  a  greater  development  of  water  power.  “In 
Washington  it  is  estimated  there  is  2,500,000  horsepower 
awaiting  development  in  water  power.  In  Washington,  Ore¬ 
gon,  Idaho  and  California,  the  rim  of  the  Pacific,  there  is 
upward  of  7,000,000  horsepower  and  less  than  ten  per  cent 
of  it  has  been  developed.  In  Washing^ton  the  potential  water 
power  in  rivers  and  streams  represents  about  sixty  horse¬ 
power  per  square  mile.” 

Oliver  C.  Ralston,  superintendent  of  the  Seattle  station 
of  the  United  States  Bureau  of  Mines,  discussed  electro¬ 
metallurgical  opportunities  in  the  Northwest.  The  impor¬ 
tance  of  the  electrical  industry  in  the  mining  field  was  brought 
out  by  several  papers  and  all  of  them  dealt  with  the  impor¬ 
tance  of  furthering  the  development  of  this  greatest  of  all 
natural  resources. 

State  Associations  to  Maintain  Identity  When  N.  E.  L.  A. 

Section  Is  Formed 

The  executive  boards  of  the  Electric  Associations  of  Col¬ 
orado,  Wyoming  and  New  Mexico  contemplate  forming  a 
geographic  section ‘to'  affiliate  with  the  N.  E.  L.  A.  The 
affiliation,  however,  will  probably  be  made  direct  through 
membership  campaigfns  and  not  through  the  state  associations 
so  that  these  latter  will  not  give  up  their  identity. 

:  ^  A  statement  made  in  the  March  16th  issue  of  the 
.Joui^l  of  Electricity,  to  the  effect  that  the  New  Mexico 
Elp^^ic  Association  intends  expanding  to  include  the  states 
of,‘ dplorado  and  Wyoming  was  therefore  erroneous..  The 
Colo^do  Electric  Light,  Power  and  Railway  Association  is  a 
large  and  strong  orgfanization  covering  the  entire  state  of 
Colorado. 

A.  I.  E.  E.,  San  Francisco  Section 

Tile  next  meeting  of  the  San  Francisco  Section  of  the 
A.  I.  E.  E.  will  be  held  at  the  Engineers’  Club  on  April  30th, 
at  7:16  p.m.  Mr.  J.  H.  Anderton  will  talk  on  Hydroelectric 
Developments  of  the  Great  Western  Power  Company.  The 
talk  will  be  illustrated  by  means  of  forty  or  fifty  lantern 
slides. 
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I  HAPPENINGS  IN  THE  INDUSTRY  | 
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PROPOSED  HOLLYWOOD  LIGHTING  DISTRICT 
Tentative  plans  are  being  made  in  Los  Angeles  for 
ornamental  lighting  throughout  Hollywood.  It  is  proposed 
to  establish  a  district  comprising  all  the  territory  west  of 
Vermont  Avenue  to  the  city  limits  and  lying  north  of  Mel¬ 
rose  Avenue.  Such  a  district  would  be  about  ten  square 
miles  in  area  and, would  have  in  the  neighborhood  of  twenty- 
five  lineal  miles  of  lights.  To  date  no  formal  action  has  been 
taken  but  the  advocates  of  the  system  may  make  a  definite 
announcement  shortly. 


NEED  FOR  AUTOMOBILES  AT  CONVENTION 
The  chairman  of  the  Local  Transportation  Committee 
for  the  N.  E.  L.  A.  Convention  announces  that  it  will  be 
necessary  to  have  a  great  number  of  automobiles  on  hand 
and  asks  every  delegate  who  contemplates  bringing  his  auto¬ 
mobile  to  the  convention  at  Pasadena  and  who  will  turn  it 
over  to  the  committee  for  use  during  the  week  to  greatly 
assist  the  Transportation  Committee  by  mailing  at  once  a 
description  of  the  machine  and  stating  just  when  it  can  be 
used.  Also  it  should  be  stated  whether  there  will  be  a  driver 
who  can  be  called  upon  or  if  the  machine  will  be  sent  and 
a  driver  to  be  furnished  after  it  arrives.  He  asks  that  they 
get  in  touch  with  the  chairman  of.  the  committee,  P.  H. 
Ducker,  1515  East  First  Street,  Los  Angeles,  care  of  the 
Southern  California  Edison  Company. 


REPORTS  OF  POWER  COMMITTEES  TO  COMMISSION 

At  the  meeting  of  all  of  the  power  companies  with  the 
Railroad  Commission  of  California,  H.  G.  Butler,  Power 
Administrator,  took  the  stand  for  the  Commission  and  stated 
that  with  normal  rainfall  from  then  on  there  would  be  a 
shortage  of  power  in  this  state,  starting  in  May,  of  from 
10%  to  18%,  depending  on  the  increase  in  demand.  Mr. 
Butler  also  testified  that  as  far  as  relieving  the  situation,  the 
recent  rains  had  not  helped  much.  Mr.  L.  S.  Ready,  assistant 
chief  engineer  of  the  Commission,  then  took  the  stand  and 
testified  regarding  the  condition  of  the  power  companies  in 
the  southern  part  of  the  state. 

'  The  following  companies  and  representatives  were  pres¬ 
ent  at  the  hearing: 

Southern  California  Edison  Company. 

Santa  Barbara  Electric  Company. 

Mt.  Whitney  Power  &  Light  Company,  represented  by  R.  H.  Ballard 
and  H.  A.  Barre. 

Pacific  Gas  A  Electric  Company,  represented  by  H.  F.  Jackson, 
P.  M.  Downing  and  C.  P.  Cutten. 

Southern  Sierras  Power  Company. 

Holton  Pdwer  Company,  represented  by  A.  B.  West. 

Vallejo  Light  A  Power  Company,  represented  by  A.  E.  Casper. 

Coast  Counties  Gas  A  Electric  Company,  represented  by  S.  W. 
Coleman. 

Coast  Valleys  Gas  A  Electric  Company,  represented  by  W.  H.  Chick- 
ering  and  W.  A.  Gregory. 

San  Joaquin  Light  A  Power  Corporation,  represented  by  A.  E. 
Wishon  and  G.  R.  Kennedy. 

Califomia-Oregon  Power  Company,  represented  by  P.  B.  McKee  and 
W.  M.  Shepard. 

Snow  Mountain  Water  A  Power  Company,  represented  by  W.  S. 
Graham. 

Bell  Electrical  Company  of  Auburn,  represented  by  F.  R.  Bell. 
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Each  of  the  power  committees  handed  in  a  report  of 
conditions  in  their  section  of  the  state  and  offered  sugges¬ 
tions  for  the  solution  of  the  problems  with  which  they  are 
faced  at  the  present  time.  The  committee  of  north  and  cen¬ 
tral  California  made  the  following  recommendations: 

1.  That  the  power  companicfl  in  northern  and  central  California 
continue  to  pool  their  power  under  the  direction  of  the  power  administra¬ 
tor  as  heretofore. 

2.  Modification  of  the  previous  list  of  priorities.  Power  adminis¬ 
trator  to  designate  class  of  consumers  to  be  deprived  of  service  and  to 
what  extent. 

3.  No  new  annual  crop  irrigation  load  to  be  taken  on  and  restrict 
acreage  of  same  where  electricity  is  to  be  used  for  the  pumping  power. 

4.  Power  companies  to  study  load  conditions  and  determine  to  what 
extent  load  factors  can  be  improved  by  shifting  load  from  day  to  night. 

5.  Consideration  to  be  given  to  the  re-establishment  of  the  “day¬ 
light  saving”  and  to  the  "skip  stop”  rule  on  street  railways. 

6.  Railroad  Commission  establish  a  policy  with  respect  to  taking 
on  new  business. 

The  report  submitted  by  the  Central  California  Power 
Committee  told  of  the  present  plans  to  meet  the  existing  con¬ 
ditions: 

1.  All  lighting  service  applications  to  be  accepted  excepting  those 
for  additional  display  and  sign  lighting. 

2.  Priority  lists  of  the  San  Joaquin  Light  &  Power  Corporation 
and  the  Midland  Counties  Public  Service  Corporation  show  600  hp.  signed 
and  promised  as  of  March  15,  1919,  and  they  recommend  this  service  be 
rendered. 

3.  Mt.  Whitney  Light  &  Power  Company  to  accept  no  contracts 
for  power  service  including  ranges  and  water  heaters  after  March  6,  1920, 
except  for  small  installations. 

4.  Applications  for  additional  power  by  present  consumers  to  sup¬ 
ply  existing  uses  may  be  accepted. 

6.  Recommend  that  additional  power  service  not  applied  for  prior 
to  March  6,  1920,  be  granted  under  the  following  conditions:  power  service 
necessary  for  taking  care  of  harvested  crops ;  small  extensions  to  indus¬ 
tries  entirely  dependent  on  electricity ;  additional  sources  necessary  to  take 
care  of  growing  orchards  and  vineyards  now  being  irrigated  by  electrical 
service ;  power  installations  of  not  more  than  3  hp.  for  small  loads  where 
power  consumption  is  low. 

The  report  of  the  southern  California  power  committee 
was  principally  a  summing  up  of  the  surplus  power  each 
company  could  supply  towards  making  up  the  deficit  of 
25,800,000  kw-hr.  needed  by  the  San  Joaquin  Company.  They 
state  that  there  will  be  a  surplus  for  this  company  amounting 
to  from  3000  kw'.  to  5000  kw.  over  the  daily  peaks  and  reach¬ 
ing  as  much  as  10,000  kw.  during  the  valley  hours.  The  com¬ 
mittee  believes  that  it  can  handle  the  situation  in  southern 
California  at  present  provided  the  Commission  will  issue  a 
regulation  concerning  curtailment  of  extensions  and  will  issue 
further  regulations  governing  restrictions  and  limitations  of 
source,  particularly  with  respect  to  shifting  the  load  of  agri¬ 
cultural  consumers  to  certain  hours  of  the  day,  or  days  of  the 
week,  according  to  schedules  devised  to  harmonize  the  power 
demand  with  the  available  supply. 


CLEVELAND  ELECTRICAL  SHOW  A  GREAT  SUCCESS 

The  Cleveland  Electrical  Show,  held  a  short  time  ago 
under  the  management  of  the  Electrical  Leagrue  of  Cleveland, 
proved  a  far  greater  success  than  anticipated  by  the  most 
optimistic  of  its  promoters.  For  ten  days  exhibitors  were 
continually  busy  demonstrating  their  wares  to  interested 
spectators  who  wanted  demonstrations  because  they  wanted 
to  buy.  An  average  daily  attendance  of  more  than  15,000 
was  recorded.  At  the  close  of  the  third  day  of  the  Show 
orders  totaling  more  than  $1,000,000  had  been  booked  by 
exhibitors. 

On  one  day,  when  special  attraction  was  provided,  in¬ 
cluding  the  public  marriage  of  a  cpuple  for  whom  an  elec¬ 
trical  hope  chest  had  been  contributed  by  exhibitors,  more 
than  20,000  admissions  were  received.  The  electrical  hope 
chest  included  an  electrical  range,  washing  machine,  vacuum 
cleaner,  toaster,  percolator,  and  all  other  electrical  devices 
necessary  for  the  electrical  equipment  of  a  modem  home. 

Instead  of  turning  over  the  management  of  the  Elec¬ 
trical  Show  to  a  professional  promoter  the  Electrical  League 


of  Cleveland  took  it  in  charge  and  made  various  members  and 
committees  responsible  for  its  success.  Results  were  decid¬ 
edly  beneficial  to  the  Leagfue  as  an  organization  and  to  the 
exhibitors  who  participated. 


RATE  INCREASES  AUTHORIZED  BY  COMMISSION 
Two  important  rate  issues  have  been  granted  by  the 
California  Railroad  Commission,  one  for  the  San  Joaquin 
Light  &  Power  Corporation  and  the  other  for  the  Mt.  Whit¬ 
ney  Power  &  Electric  Company.  In  the  San  Joaquin  decision 
an  average  increase  of  11%  over  the  1920  rates  has  been 
allowed,  which  became  operative  April  1st.  This  is  an 
increase  of  approximately  30%  over  pre-war  rates.  The 
decision  declared  that  under  the  existing  conditions  of  water 
shortage  and  in  view  of  the  extensive  construction  work  to 
be  done  immediately  to  render  adequate  service  to  the  public, 
the  corporation  was  entitled  to  a  return  of  8%  on  a  reason¬ 
able  rate  base.  The  commission  also  authorized  a  raise  in 
rates  to  the  Mt.  Whitney  Power  &  Electric  Company  which 
was  equal  to  that  granted  to  the  San  Joaquin  Light  &  Power 
Corporation. 


ANALYSIS  OF  COMPLAINTS  TO  COMMISSION 
Out  of  a  total  of  748  informal  complaints  to  the  Rail¬ 
road  Commission  of  California  regarding  rates  the  electric 
power  companies  came  third  on  the  list  of  137,  and  from  828 
complaints  regarding  service  the  electric  companies  again 
mted  third  with  147  appeals.  Considering  the  fact  that  there 
are  approximately  one  million  persons  paying  gas  and  light 
and  power  bills  in  California,  the  number  of  complaints 
against  rates  must  be  regarded  as  remarkably  few  and  prac¬ 
tically  a  verification  of  the  Commission’s  claim  that  “the  in¬ 
crease  of  rates  by  the  Commission  under  the  abnormal  condi¬ 
tions  prevailing  is  but  an  act  of  necessity,  fair  alike  to  the 
utility  and  the  consumer.” 


SAFETY  CODE  BEING  COMPILED 
A  set  of  rules  for  an  electrical  safety  code  is  being 
compiled  by  the  Public  Service  Commission  of  the  state  of 
Nevada.  These  are  to  be  based  on  the  rules  of  the  Bureau 
of  Standards. 

Different  power  companies  are  taking  an  interest  in  the 
matter,  and  a  committee  has  been  formed  consisting  of  F.  O. 
Broili,  engineer.  Public  Service  Commission,  chairman;  E.  D. 
Bro-wn,  Supt.  Truckee  River  General  Electric  Co.;  H.  Shields, 
Supt.  Nevada  Valleys  Power  Co.;  R.  W.  Mastick,  transmis¬ 
sion  engineer.  Bell  Telephone  Company;  P.  Klein,  labor  or¬ 
ganizations. 


INSURANCE  GIVEN  TO  EMPLOYES 
The  Westinghouse  Electric  &  Manufacturing  Company 
is  issuing  an  insurance  policy  for  the  sum  of  five  hundred 
dollars,  entirely  without  cost,  to  every  employe  who  has  been 
in  the  company’s  service  for  a  period  of  six  months  or  more. 
In  addition,  the  employes,  after  April  first,  may  increase  the 
value  of  their  policies  to  amounts  varying  from  $1000  to 
$2000,  depending  upon  their  length  of  service  and  continuity 
of  savings. 


Erratum:  In  the  article  by  Charles  H.  Tallant  which 
appeared  in  the  last  issue  of  the  Journal  of  Electricity,  the 
formula  on  page  318  should  have  read: 


r.p.m.  i  hp. 

M.  (Spec,  speed)  = - ^ - 

head  V  head 


JOHN  A.  BRITTON  says:  “No  policy,  public  or  private,  is  sound  unless  it  includes  attendance  at  convention” 


POWER  PLANT  CONSTRUCTION 
The  construction  of  a  power  plant  on  Big  Creek  has 
been  announced  by  the  Southern  California  Edison  Company. 
This  plant  will  be  on  the  San  Joaquin  river  below  the  present 
Big  Creek  No.  2  plant  and  will  be  known  as  Big  Creek  No.  8. 

A  tunnel  has  been  driven  below  Big  Creek  No.  2  as 
part  of  the  proposed  development  of  Big  Creek  No.  3.  The 
present  plan  is  to  break  out  from  this  tunnel  and  install  a 
penstock  for  Big  Creek  No.  8,  after  which  the  water  will 
again  be  taken  in  tunnel  through  the  mountain  and  dropped 
down  through  the  former  plant,  Big  Creek  No.  3. 

Big  Creek  No.  8  will  have  a  capacity  of  22,500  kw.  and 
during  the  year  1921  will  generate  100,000,000  kw-hr. 

In  addition*  to  this  development  the  Southern  California 
Edison  Company  is  actively  progressing  on  the  impounding 
of  water  in  Shaver  Lake,  which  will  be  capable  of  supplying 
46,000,000  kw-hr.  during  the  year  1921,  which  will  be  gen¬ 
erated  in  Big  Creek  No.  2  and  Big  Creek  No.  8. 


Expenditures  for  additions  to  the  city  lighting  plant 
during  the  eleven  months  ending  November  30,  1919,  totaled 
$643,116.72,  of  which  $325,139.84  was  paid  out  of  the  reve¬ 
nues  and  $317,976.88  from  the  proceeds  of  bond  sales. 

The  total  number  of  contracts  including  both  regular 
and  transient,  made  during  the  year  ending  October  31,  1919, 
was  27,621.  _ 

TECHNICAL  EMPLOYMENT  SERVICE 
The  California  State  Mining  Bureau  has  inaugurated  a 
technical  employment  service  which  is  offered  free  of  charge 
in  the  hope  that  practical  benefit  will  result  to  those  inter¬ 
ested  in  the  mineral  industry  of  this  state.  A  system  has 
been  installed  whereby  records  will  be  kept  of  technical  men 
who  desire  positions  and  of  vacancies  existing  in  the  staffs 
of  mining  or  oil  companies,  plants  or  reduction  works.  Com¬ 
panies  or  individuals  are  cordially  invited  to  call  at  any  of 
the  offices  of  the  State  Mining  Bureau  or  to  communicate  by 
mail  or  wire,  and  every  effort  will  gladly  be  made  to  satisfy 
their  wants. 


REORGANIZATION  OF  COMPANIES 
Proposing  to  declare  a  stock  dividend  to  the  Poulsen 
Wireless  Corporation,  its  sole  stockholders,  the  Federal  Tele¬ 
graph  Company,  in  an  application  filed  with  the  Railroad 
Commission  asking  authority  to  issue  the  stock,  indicates 
that  a  reorganization  of  the  financial  set-up  of  both  cor¬ 
porations  is  in  contemplation.  The  plan,  which  is  said  to 
meet  with  the  approval  of  more  than  a  majority  of  the  stock¬ 
holders  of  the  Poulsen  Company,  will  reduce  the  outstanding 
capital  stock  of  the  Poulsen  Company  and  “will  give  the 
stockholders  direct  instead  of  a  removed  or  indirect,  interest 
in  the  affairs  of  the  Federal  Company.” 


INDUSTRIAL  INSURANCE 

The  California  State  Compensation  Insurance  Fund  has 
declared  an  initial  dividend  of  17%%  under  policies  issued 
in  the  year  1919.  All  1919  policyholders  will  participate  in 
this  dividend  on  the  same  percentage  basis  except  that  those 
who  paid  only  the  “minimum  premium”  do  not  participate. 

The  State  Compensation  Insurance  Fund  was  estab¬ 
lished  by  the  legislature  for  providing  California  employers 
with  protection  against  compensation  liability  on  a  net  cost 
basis,  and  for  providing  insured  employes  with  a  full  measure 
of  the  compensation  and  medicinal  attention  to  which  the  law 
entitles  them. 

The  Fund  has  assets  of  over  $4,000,000,  of  which  $3,- 
497,000  is  invested  in  California  and  United  States  Liberty 
Bonds.  The  net  surplus  on  December  31,  1919,  was  $1,580,000 
and  as  of  that  date  $1,140,924  had  already  been  allowed  in 
dividends  to  policyholders. 

The  net  premium  writings  for  the  year  1919  were 
$3,228,636.93,  or  approximately  forty  per  cent  of  the  entire 
compensation  insurance  business  of  the  state. 


AUTO  LINE  FOR  CONSTRUCTION  WORK 

Declaring  that  for  several  years  to  come  it  will  employ 
a  large  number  of  men  in  carrying  out  the  construction  work 
made  necessary  by  its  plans  for  hydro-electric  development 
on  the  North  Fork  of  Kings  River,  the  San  Joaquin  Light 
and  Power  Corporation,  in  an  application  filed  with  the 
Railroad  Commission,  asks  authority  to  establish  an  auto 
line  for  the  transportation  of  its  employes  and  material  from 
Fresno  to  the  various  construction  camps  that  are  to  be 
established.  * 

In  its  request  for  the  certificate  declaring  the  need  of 
such  an  auto  service  the  company  points  out  that  it  has  al¬ 
ready  constructed  a  bridge  over  Kings  River  near  a  point 
known  as  Maxsons,  and  that  it  has  in  contemplation  other 
bridges  at  various  points  along  the  river,  the  need  for  which 
will  come  up  as  the  big  development  project  grows.  Rights 
of  way  for  a  private  road  have  also  been  secured,  the  gen¬ 
eral  idea  being  to  provide  means  of  transportation  for  men 
and  material  solely  under  the  control  of  the  company,  and 
therefore  not  subject  to  interruptions  by  outside  traffic. 

The  company  declares  that  it  will  limit  the  use  of  the 
autos  to  its  own  employes,  those  having  business  at  the  con¬ 
struction  camps  and  to  the  hauling  of  material  needed  at  the 
camps. 


REDUCTION  MADE  IN  LIGHT  WARRANTS 
Revenues  from  the  operation  of  the  city  lighting  depart¬ 
ment  of  Seattle  during  the  first  ten  months  of  the  year  1919 
aggregated  $1,634,987.57  and  operating  expenses  $1,310.59, 
according  to  the  annual  report  of  Superintendent  J.  D.  Cross 
recently  transmitted  to  the  mayor  and  city  council. 

Substantial  reduction  was  made  during  the  year  in  the 
number  and  value  of  outstanding  warrants.  On  January  1, 
1919,  the  outstanding  warrant  represented  $1,090^87.36, 
while  on  November  30,  1919,  the  aggregate  was  $886,204.82, 
as  stated  by  Mr.  Ross.  The  city  paid  $37,181.45  in  interest 
on  outstanding  warrants  during  the  year. 


Railroad  history  was  made  at  Kent,  Washin^n,  near  Seattle,  when  the 
mightiest  of  all  steam  locomotives,  the  Mallet,  was  matched  against  one 
of  the  new  passenger-tyDe  electric  locomotives  recently  installed  by  the 
Chicago,  Milwaukee  A  St.  Paul  Railroad.  After  the  two  locomotives  had 
been  fastened  together,  the  engineer  on  the  steam  engine  opened  wide 
the  throttle.  For  an  instant  both  engines  remained  stationary,  then  the 
steam  locomotive  began  to  move  backward  slowly  but  surely  under  the 
pressure  of  the  electric  locomotive.  The  test  was  made  three  times, 
resulting  each  time  in  a  decisive  victory  for  the  electric  engine.  Railroad 
engineers  witnessing  the  test  explained  the  reason  for  the  victory.  In  the 
steam  engine  there  is  always  the  moment  of  absolute  zero  between  the 
backward  and  forward  motion  of  the  piston,  while  in  the  electric  locomotive 
the  pull  of  current  on  the  motors  is  constant  and  the  weight  of  the 
electrical  locomotive  can  be  distributed  over  a  larger  number  of  driving 
axles.  Demonstration  has  shown  that  one  electric  locomotive  is  capable 
of  doing  the  work  performed  by  2.7  steam  locomotives  and  in  this  pro¬ 
portion  the  electric  machines  are  replacing  those  of  steam  motive  imwer. 
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Convention  High  Lights 

(Interesting  information  concerning  the  N.  E.  L.  A.  (Convention  comes  every  day  from  head¬ 
quarters.  Certain  of  the  outstanding  addresses,  discussions  and  good  times  for  which  definite 
plans  have  already  been  made  are  summarized  on  the  following  page,  which  is  capable  of  con¬ 
vincing  the  most  exacting  delegate  that  every  one  of  the  regular  sessions  will  be  well  worth 
his  while. — The  Editor.) 


■  Delegates  to  the  forty-third  convention  of  the  National 
Electric  Light  Association  at  Pasadena,  California,  have  be¬ 
fore  them  four  days  of  the  busiest  kind  of  work,  with  just 
enough  recreation  and  entertainment  dove-tailed  in  to  keep 
them  from  going  “stale.” 

Guests  and  members  of  the  Association  who  are  par¬ 
ticularly  interested  only  in  the  four  general  sessions  and  in 
one  or  two  of  the  eight  sectional  sessions,  will  have  the 
opportunity  of  their  lives  for  real  enjoyment  of  scenic  trips, 
golf,  tennis,  bathing,  boating,  dancing,  and  kindred  amuse¬ 
ments  all  carefully  planned  beforehand  by  Pacific  (Coast  com¬ 
mittees  already  perfecting  details. 

A  program  replete  with  points  of  interest  for  all  affili¬ 
ated  with  the  electrical  industry  has  been  prepared  in  such 
a  manner  that  every  phase  of  development*  during  the  last 
year  has  been  covered.  Prospective  development  during  the 
coming  year  also  is  dealt  with,  and  ample  time  is  allowed 
for  discussion  of  the  papers  and  reports  of  committees  to  be 
presented. 

The  address  of  welcome  to  the  N.  E.  L.  A.  will  be  deliv¬ 
ered  by  Governor  William  D.  Stephens  of  California  at  the 
opening  of  the  convention,  on  the  morning  following  the 
reception  given  by  President  R.  H.  Ballard  in  the  Hotel 
Huntington,  which  has  been  chartered  outright  for  the  con¬ 
venience  of  the  delegates  and  their  guests  and  which  will 
be  headquarters  for  the  convention. 

President  Ballard  will  respond  on  behalf  of  the  Asso¬ 
ciation,  and  will  deliver  the  president’s  address.  He  will  be 
followed  by  M.  H.  Aylesworth,  executive  manager  of  the  As¬ 
sociation,  who  will  outline  the  reorganization  of  the  Associ¬ 
ation  to  date,  what  already  has  been  accomplished  under  the 
reorganization,  and  the  complete  plans  for  the  Association 
during  the  coming  year. 

Some  of  the  “high  lights”  of  the  program  are  as  follows: 

Franklin  T.  Griffith  of  the  Portland  (Ore.)  Railway 
Light  and  Power  Company  will  present  the  report  of  the 
Association  Committee  on  Water  Power  Development,  of 
which  he  is  chairman.  This  subject  is  one  of  tremendous 
importance  and  interest  in  view  of  the  evident  present  neces¬ 
sity  for  increasing  the  production  of  electrical  energy  suffi¬ 
ciently  to  meet  the  existing  and  ever-growing  surplus  de¬ 
mand. 

“Inductive  Interference,”  one  of  the  all-absorbing  prob¬ 
lems  of  the  electrical  industry  today,  will  be  dealt  with  in  a 
report  presented  by  A.  E.  Silver,  chairman  of  the  Inductive 
Interference  Committee.  A  complete  summary  of  the  present 
conditions  and  problems,  and  recommendations  for  Associa¬ 
tion  activities  designed  to  further  their  amelioration  and 
solution,  are  contained  in  the  report  and  should  precipitate  a 
worth-while  discussion. 

“Electrification  of  Steam  Railroads”  will  be  the  subject 
dealt  with  in  the  report  of  a  committee  on  that  subject,  pre¬ 
sented  by  Frank  M.  Kerr,  chairman.  Improved  practices  and 
the  outlook  for  the  electrification  of  the  steam  roads  of  the 
coimtry  are  covered. 

In  the  report,  and  subsequent  discussion,  of  the  Com¬ 
mittee  on  Electrical  Resources  of  the  Nation,  M.  S.  Sloan, 
chairman,  really  startling  facts  are  expected  to  be  brought 


out.  This  in  reality  is  a  “key  subject,”  since  the  extent  of 
future  electrical  development  depends  upon  the  electrical 
resources  and  their  development. 

The  increasing  cost  of  fuel  for  gasoline  engines  and 
the  tremendous  increase  in  the  use  of  motor  vehicles  for  the 
transportation  of  passengers  and  freight,  brings  to  an  im¬ 
mediate  issue  the  question  of  the  development,  manxifacture 
and  marketing  of  the  electrical  vehicle.  This  issue,  and 
other  phases  of  electrical  vehicle  activities  will  be  covered  in 
an  address  by  George  B.  Foster,  chairman  of  the  Electric 
Vehicle  .Section  of  the  Association. 

Motion  pictures  showing  the  electrification  of  manufac¬ 
turing  plants,  shipyards,  terminals,  and  other  industries,  will 
illustrate  a  paper  on  “Electric  Machinery  for  All  Handling,” 
to  be  read  by  Zenas  W.  Carter,  secretary  of  the  Material 
Handling  Machine  Manufacturers’  Association  of  New  York. 

Concrete  facts  and  figures  on  the  value  of  proper  pub¬ 
licity  regarding  activities  and  problems  of  the  electric  indus¬ 
try  in  particular,  and  of  all  public  utilities  in  general,  will  be 
given  in  the  report  of  the  Association  Committee  on  Public 
Information,  of  which  John  F.  Gilchrist  is  chairman.  Under 
the  auspices  of  this  committee  and  as  the  result  of  direct 
personal  activity  on  the  part  of  the  chairman,  state  commit¬ 
tees  on  public  information  have  been  organized  by  all  public 
utilities,  except  steam  railroads,  in  Illinois,  Indiana,  Ken¬ 
tucky,  and  are  being  organized  in  other  states.  The  worth  of 
the  work  done  by  these  committees  in  making  the  public  and 
regulatory  body  members  understand  some  of  the  problems 
of  the  utilities  and  the  inseparability  of  the  interests  of  the 
public  and  the  public  utilities  is  made  evident. 

’Fhe  importance  of  the  fullest  cooperation  between  all 
branches  of  the  industry,  for  the  mutual  benefit  of  the  public 
and  of  the  industry,  is  given  recognition  by  a  place  on  the 
program  in  the  form  of  a  committee  report  to  be  presented 
by  Lee  H.  Newbert. 

A  demonstration  will  be  given  of  the  novel  effects  in 
residence  and  industrial  lighting  w’hich  have  been  developed 
during  the  last  year,  particularly  in  the  use  of  color. 

Pacific  C^ast  Section,  N.  E.  L.  A. — Two  Thousand  Strong 

The  Pacific  Coast  Section  of  the  National  Electric  Light 
Association  will  show  a  membership  of  at  least  two  thousand 
by  the  time  of  the  Pasadena  Convention.  A  considerable 
portion  of  this  large  membership  showing  is  due  to  the 
enthusiastic  response  of  Class  B  members  of  the  Southern 
California  Edison  Company,  there  being  already  nine  hundred 
of  these  enrolled.  Through  the  efforts  of  J.  M.  Buswell, 
head  of  the  Inspection  Department  of  the  San  Joaquin  Light 
&  Power  Corporation,  119  employes  of  this  company  have 
joined  the  Association  this  year.  Considering  the  size  of  the 
San  Joaquin  company,  this  compares  most  favorably  with 
that  of  the  Southern  California  Edison  Company  and  carries 
the  suggestion  that  some  of  the  other  electric  light  and 
power  companies  will  have  to  put  forth  strenuous  efforts  in 
order  to  appear  in  an  equally  favorable  light.  Particular 
mention  should  also  be  made  of  the  large  enrollment  of 
Class  E  members,  employes  of  manufacturers,  jobbers  and 
contractor-dealers.  . 

Previous  plans  for  holding  the  Pacific  Coast  Section 
convention  in  the  Hotel  Green  at  Pasadena  have  been  changed. 
Meetings  will  be  held  in  the  Hotel  Huntington,  of  that  city. 
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C.  E.  HEISE  says:  “It  will  pay  to  attend  convention  if  only  to  be  asked  how  you  like  Los  Angeles” 


@ifon\ia.£lectricaJ  0-operatiA?e^npesi^iv 

An  Educational  Campaign  in  Which  the  Various  Electrical  Interests 
Co-operate  to  Improve  the  Industrys  Service  to  the  People 


(The  recent  activities  of  the  California  Electrical  Cooperative  Campaign  have  been  directed 
largely  towards  the  spreading  of  the  convenience-outlet  idea,  with  a  view  to  interesting  archi¬ 
tects  in  this  important  aspect  of  building.  Considerable  progress  is  also  reported  in  connection 
with  the  Standard  Accounting  System  and  the  establishment  of  electrical  pages  in  daily  news¬ 
papers. — The  Editor.) 

REPORT  OF  THE  ADVISORY  COMMITTEE  FOR  MONTH 
OF  FEBRUARY 

No  meeting  of  the  Advisory  Committee  was  held  during 
the  month  of  February.  However,  Mr.  Alvord,  of  the  Advis¬ 
ory  Committee,  went  East  in  the  interest  of  the  convenience 
electric  outlet  campaign  and  the  California  Electrical  Co¬ 
operative  Campaign  idea.  Mr.  Alvord  has  not  returned  with 
the  report  of  the  results  accomplished. 

Work  with  Architects  — 

Mr.  Walter  F.  Price,  who  has  been  engaged  to  sell  the 
convenience  electrical  outlet  to  architects  and  builders  of 
California,  began  work  February  1,  1920.  During  February 
he  worked  in  San  Francisco  and  Oakland  and  called  upon  71 
architects  and  21  builders.  He  was  received  by  them  favor¬ 
ably.  Of  the  71  architects  that  he  called  upon  only  two  were 
too  busy  to  see  him  and  they  made  appointments  for  later 
visits.  Of  the  21  builders  visited,  17  spoke  favorably  of  the 
idea. 

A  firm  in  San  Francisco  thought  so  much  of  the  idea 
that  it  will  completely  wire  and  equip  an  electrical  home, 
advertise  it  extensively  in  the  newspapers  of  San  Francisco, 
and  use  it  to  sell  all  other  homes  built.  A  firm  in  Oakland 
that  is  building  a  home  every  five  days,  will  advertise  these 
homes  upon  the  electrical  sections  and  endeavor  to  sell  their 
homes  on  the  electrical  idea. 

Advertising  Progress  — 

Mr.  Hixson,  the  advertising  representative,  during  Feb¬ 
ruary  worked  in  Oakland,  Berkeley,  Richmond,  San  Jose, 

Stockton,  Mountain  View,  Sunnyvale  and  Palo  Alto.  He  es¬ 
tablished  electrical  sections  in  two  Oakland  newspapers  and 
in  one  newspaper  of  each  of  the  following  cities:  Berkeley, 

Richmond,  San  Jose  and  Stockton. 

Field  Representatives  — 

Mr.  Spring,  in  the  southern  part  of  the  state,  during  the 
month  of  February  visited  throughout  his  territory  with  the 
exception  of  Santa  Barbara.  His  work  has  been  confined 
largely  to  getting  the  new  sections  of  the  California  State 
Association  of  Electrical  Contractors  and  Dealers  started,  and 
installing  accounting  systems. 

Mr.  Brainerd  has  completely  recovered  from  his  sickness 
and  began  work  the  15th  of  February.  He  made  a  trip  in 
February  through  the  San  Joaquin  Valley,  giving  contractor- 
dealers  suggestions  for  improvement  and  assisting  in  the 
organization  of  the  new  section  of  the  California  State  Asso¬ 
ciation  at  Bakersfield. 

Contractor- Dealers  and  the  Accounting  System  — 

Sixteen  electrical  dealers  ordered  the  Standard  Account¬ 
ing  System  during  the  month  of  February. 

The  last  fifteen  days  of  February  the  secretary  spent 
in  the  south,  organizing  the  Salesmen’s  Auxiliary,  and  meet¬ 
ing  with  the  contractor-dealers  of  the  Los  Angeles,  Long 
Beach,  Santa  Ana  and  Orange  Belt  sections  of  the  State  Asso¬ 
ciation.  He  was  accompanied  and  assisted  on  this  trip  by 
Mr.  Spring.  At  these  meetings  18  new  members  for  the 
State  Association  were  secured,  and  9  orders  for  accounting 
systems  taken.  All  of  the  contractors  promised  to  get  behind 
the  convenience  outlet  campaig^n. 


The  Salesmen’s  Auxiliary  in  the  southern  part  of  the 
state  is  now  active.  The  work  of  the  Campaign  and  the 
Standard  Accounting  System  was  explained  to  all  of  the 
salesmen  of  the  electrical  jobbers  of  Los  Angeles.  The  work 
of  the  Campaign  will  be  materially  speeded  up  by  the  assist¬ 
ance  given  by  the  jobbers’  salesmen.  To  illustrate  what  can 
be  accomplished,  one  jobber’s  salesman  sold  an  accounting 
system  within  two  hours  after  it  had  been  explained  to  him. 
Practically  every  jobber’s  salesman  promised  to  sell  at  least 
two  accounting  systems. 

Increase  in  Appliance  Business  — 

Eleven  San  Francisco  and  five  Los  Angeles  jobbers  have 
compiled  figrures  on  the  increase  of  appliance  business  with 
electrical  dealers  in  California  during  1919.  This  average 
increase  checks  up  favorably  with  reports  from  electrical 
dealers  and  shows  that  during  1919  the  electric  appliance 
business  was  increased  over  1918  by  at  least  62%.  A  great 
number  of  distributors  did  not  favor  us  with  reports,  but  the 
information  received  should  represent  a  true  percentage  in¬ 
crease.  The  figures  do  not  gpve  the  total  number  of  appli¬ 
ances  sold  or  the  amount  of  wattage  placed  on  the  power  com¬ 
pany  lines  by  the  activity  of  the  electrical  dealers. 

TOTAL  INCREASE  OF  11  SAN  FRANCISCO  JOBBERS’  BUSINESS 
WITH  ELECTRICAL  CONTRACTORS  AND  DEALERS 

1918  1919  %  Increase 


623  218060  7649  617700  108.3  138 

169  66860  294  82400  86  23.3 

183  26416  1691  41682  43  67.8 

631  243370  1218  480760  93  97.6 

407  4998600  9416  6661700  12  11.3 

634  2710400  6369  3816400  40.2  40.7 

016  692100  1627  1693700  60.3  169 

286  136640  4865  213640  48  67.4 

186  1281740  6480  2616300  103.4  104.1 

166  99600  192  116200  16.7  16.6 

:421  1619870  6743  3262760  97  100.8 

080  1743460  6671  2713400  61  66.6 

176  719800  3310  1096600  62.1  62 

1694  2614000  6800  3666670  45  46.4 

1710  13381846  31771  17784176  23.6  32.9 

467  167430  998  370190  113.7  121.9 

468  366400  984  769360  116  110.6 

203  243900  318  300600  66.6  23.2 

666  1233900  1306  2673160  111.4  108 

239  1888200  636  2514700  124.3  33 

169  469000  368  1066600  131.4  125 

37  76600  98  241600  166  216.7 

478  20640  1080  46030  126  123 

83  3620  137  6910  66  63.3 

29  1180  80  3410  176  189 

n43  416600  6096  1196230  184.6  187 

116  22420  278  63100  140  137 

S674  724120  6387  822605  (Dec.)  4.3  13.6 

1186  8876  1864  76966  67.3  76.7 

601  20236  1432  60906  186  201.2 

TOTAL  INCREASE  OF  5  LOS  ANGELES  JOBBERS’  BUSINESS  WITH 
ELECTRICAL  CONTRACTORS  AND  DEALERS 

1919  %  Increase 


Radiant  stoves  . . . 

Disc  stoves  . . 

Heating:  pads  . 

Percolators  . . . 

Lamp  socket  oven . 

Toasters  . 

Misc.  socket  app . 

3-lb . . . 

6-lb . . . 

6-lb . . . . . 5 

Misc.  irons  . 

Laundry  and  tailor  irons 

Disc  st^es  over  600-w . 

Air  heating  radiators . 

Ranges  . . . . . 

Water  heaters  . 

Miscellaneous  . 

Vibrators  . . . . 

Hair  Driers  . . . 

Drink  mixers  . . 

Washing  machines  . 

ironers  . . . 

Fan  Motors  . 

Sewing  machines  . 

Other  devices  . . . 


Vacuum  cleaners  ... 

Chafing  dishes  _ 

Curling  irons  . 

Immersion  heaters 

Air  heaters  . 

Radiant  stoves  . . 

Disc  stoves  . 

Heating  pads  . 

Percolators  . 

Lamp  socket  ovens 

Toasters . . 

Mis.  socket  appl.  . 

3-Ib.  . . 

6-lb. . . 

6-lb . . 

Misc.  irons  . 


605  385876 

34  17660 

.  1788  31673 

298  816700 

1728  9007200 

1117  2668000 

244  809700 

1872  98720 

1647  1619200 

60  30000 

2382  1176900 

922  343160 

1176  366460 

788  396460 

7972  4908876 

81  49820 


April  15,  1920] 


JOURNAL  OF  ELECTRICITY 


401 


Laundry  and  tailor  ironn 

349 

310200 

654 

664100 

87.4 

81.8 

Disc  stoves  over  600-w . 

194 

177200 

269 

266800 

38.6 

44.4 

Air  heating  rad . 

196 

419000 

694 

936820 

254 

123.6 

Ranges  . 

37 

179000 

111 

621560 

200 

247 

Water  heaters  . . 

51 

164600 

44 

137000  (Dec.  13.7 

11.4) 

Miscellaneous  . . . . 

81 

81000 

69 

63000  (Dec.  27.1 

22.2) 

Vibrators  . . 

846 

60060 

1668 

107680 

97.1 

116.1 

Hair  driers  . . . 

26 

4170 

96 

20400 

284 

390 

Drink  mixers  . . . 

40 

6020 

67 

7860 

67.5 

66.5 

Washing  machines  . . 

703 

119600 

1699 

292760 

141.7 

146 

Ironers  . *. 

32 

6400 

90 

16000 

181.2 

160 

Fan  motors  . 

4012 

282996 

6818 

413478 

45 

46 

Sewing  machines  _ 

660 

37260 

1422 

71950 

119 

93 

Other  devices  . . . 

210 

21000 

684 

49760 

178 

137 

TRADE  NOTES 

District  Managers  Transferred  — 

Several  additions  and  changes  in  the  sales  and  adver¬ 
tising  departments  of  the  Square  D  Company  of  Detroit. 
Michigan,  have  taken  place.  E.  A.  Printz,  formerly  district 
sales  manager  of  the  Chicago  territory,  has  been  made  sales 
manager,  A.  MacLachlan  continuing  in  the  capacity  of  sec¬ 
retary  and  director  of  distribution.  D.  M.  Stone,  formerly 
district  sales  manager  of  the  Pittsburgh  territory,  is  now 
district  sales  manager  of  the  Detroit  territory.  J.  A.  Jaques, 
formerly  in  charge  of  the  New  York  territory  as  district 
sales  manager,  has  been  given  the  district  sales  managership 
of  the  Pittsburgh  territory,  and  H.  W.  Spahn,  district  sales 
manager  of  the  Buffalo  territory,  has  been  placed  in  charge 
of  New  York.  D.  H.  Colcord,  formerly  of  the  department  of 
publicity  of  the  Westinghouse  Air  Brake  Company  of  Pitts¬ 
burgh,  has  been  appointed  director  of  research  engineering. 
Increase  of  Capital  — 

Rome  Wire  Company,  Rome,  N.  Y.,  have  recently  au¬ 
thorized  an  increase  in  the  capital  stock  of  that  company  to 
$4,000,000,  seven  per  cent  first  preferred,  and  5,650,000  com¬ 
mon.  The  shares  in  each  issue  are  one  hundred  dollars  par 
value.  Kidder,  Peabody  &  Company  of  New  York  and  Bos¬ 
ton  are  offering  the  public  $1,400,000  of  the  preferred  issue. 
New  Japanese  Company  — 

The  Taiwan  Electric  Power  Company,  of  Formosa, 
Japan,  recently  held  its  first  general  meeting  in  Taihoku, 
Taiwan.  Work  on  the  company’s  plant,  to  be  located  at  Lake 
Candidius,  is  about  to  begin.  Inquiries  regarding  the  pos¬ 
sible  furnishing  of  materials  should  be  addressed  to  the  com¬ 
pany  at  Taihoku. 

New  Advertising  Manager  — 

The  Radiant  Manufacturing  Company  of  Sandusky, 
Ohio,  whose  output  the  last  two  years  has  been  entirely  taken 
by  a  small  number  of  large  jobbers,  will  shortly  inaugurate 
a  vigorous  advertising  campaign  to  dealers  and  farmers. 
Mr.  H.  H.  Ambrose  of  Iowa  has  been  secured  as  advertising 
manager  to  head  this  new  department. 

Electric  Brass  Furnaces  — 

The  Oregon  Brass  Works  of  Portland,  Oregon,  has  re¬ 
cently  installed  two  Detroit  electric  brass  furnaces.  These 
are  of  the  rocking  type  and  are  said  to  be  the  only  electric 
brass  furnaces  of  their  kind  west  of  St.  Louis. 

Combination  of  Two  Large  Engineering  and. Construction 
Companies 

A  combination  of  the  organizations  of  Westinghouse, 
Church,  Kerr  &  Co.,  Inc.,  engineers  and  constructors.  New 
York,  and  Dwight  P.  Robinson  &  Co.,  Inc.,  constructing  and 
consulting  engineers,  of  New  York,  has  been  announced. 
The  new  company  will  be  called  Dwight  P.  Robinson  and 
Company,  Inc.,  and  will  occupy  executive  offices  at  61  Broad¬ 
way  and  engineering  and  designing  offices  in  the  Grand 
Central  Palace,  125  East  46th  Street.  New  York. 

As  the  activities  of  the  two  companies  were  largely 
supplemental,  it  is  believed  that  the  new  organization  will 
become  one  of  the  largest  and  most  successful  in  the  con¬ 
struction  and  engineering  business. 


New  Electrical  Supply  Store  — 

John  M.  Price,  a  practical  electrician  of  Hailey,  Idaho, 
has  opened  an  electrical  supply  store  in  a  room  in  the  Cald¬ 
well  Traction  Company  depot,  called  the  Electric  Shop.  He 
is  putting  in  a  complete  line  of  electrical  goods — washers, 
carpet  sweepers,  lamps,  and  so  forth.  He  will  also  do  elec¬ 
trical  wiring.  He  comes  highly  recommended  as  a  first-class 
workman. 

Increase  in  Business  — 

The  Pacific  Lighting  Corporation  of  California  showed 
an  increa.se  in  business  during  1919  of  22.4%  over  that  done 
in  1918. 

Change  of  Offices  — 

The  general  offices  and  headquarters  of  the  Coast  Val¬ 
leys  Gas  &  Electric  Company  were  established  in  Salinas  on 
April  1.  The  offices  have  been  in  San  Francisco. 

Elevating  and  Transmission  Machinery  Business  — 

H.  Deverell  has  sold  his  interest  in  the  Deverell,  Spencer 
Company  and  is  now  engaged  in  the  elevating,  conveying  and 
transmission  machinery  business  with  offices  at  1401  Lexing¬ 
ton  Building,  Baltimore. 

H.  Lecour,  of  New  York,  has  been  elected  treasurer  of 
the  Mitchell-Rand  Manufacturing  Company  of  that  city.  He 
succeeds  W.  E.  G.  Mitchell  in  this  capacity,  who  wnll  devote 
all  of  his  attention  to  his  duties  as  vice-president  in  the 
future.  Mr.  Lecour  is  well  known  in  the  electrical  industry. 
He  was  on  the  staff  of  the  First  American  Army  in  overseas 
service  in  September,  1917,  and  as  a  member  of  the  124th 
Field  Artillery  served  in  the  Argonne-Meuse  offensive,  Octo¬ 
ber  and  November,  1918.  In  June,  1919,  he  returned  to  this 
country. 

Miles  F.  Steel.  Pacific  Coast  manager  of  the  Benjamin 
Electric  Manufacturing  Company,  has  announced  that  hence¬ 
forth  the  company’s  business 
will  be  transacted  at  their 
new  location,  580-582  Howard 
Street,  San  Francisco.  Mr. 
Steel  deserves  the  blame  for 
the  troubles  attendant  on 
moving  to  a  new  location,  for 
he  has  built  up  the  business 
to  such  an  extent  that  it  was 
neces.sary  to  take  the  entire 
four-story  building  to  handle 
the  greatly  enlarged  stock 
which  is  now  being  carried. 
Mr.  Steel  has  been  connected 
with  the  Benjamin  people 
since  1908  and  has  been  in  his  present  position  since  1916. 
As  a  member  of  the  sports  committee  of  the  National  Elec¬ 
trical  Supply  Jobbers’  Association  he  will  take  an  active  part 
in  the  convention  at  Del  Monte,  May  12-14,  and  help  to  sus¬ 
tain  the  reputation  of  the  Western  golfers. 

r  iiiiiiiiiimuniiiuwnnnitiinmiiiitiniiminiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiHiiiiiuiHiiii:iiiiiiiiiviii!!n:::;iii!ii:!'''ii:ii:ii:iiini::iiii 

A  large  California  products  company  announces 
its  intention  of  employing  a  chief  engineer  to  take 
the  responsibility  of  the  entire  mechanical  de¬ 
partment,  including  a  great  deal  of  construction 
work.  The  requirements  for  the  position  are 
stated  as  follows: 

Age,  from  37  to  42;  experience  in  designing  and 
erection  of  diversifi^  mechanical  equipment;  ex¬ 
perience  in  repair  and  up-keep  of  milling  and 
quarrying  machinery  and  equipment.  He  must  be 
an  able  executive  and  must  be  an  aggressive 
leader. 


'WiunnuiiniiiiuiiiiHi'  iioumuiiuii  ujc.j'i.iii: 


TAM  MacARTHUR  says:  “It  is  worth  traveling  thirteen  hundred  miles  to  attend  the  convention’ 
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LATEST  IN  EVERYTHING  ELECTRICAL 


The  Candle  Lengrth  Socket  on  the  left  is  formed  by  inserting  the  socket 
shell  and  switch  mounting  into  the  fibre  candle,  and  giving  the  latter  a 
slight  turn  after  it  is  set  into  the  cap. 


at  the  bottom  of  the  fiber  candle.  When  the  fiber  candle  is 
inserted  in  the  cap  and  given  a  slight  turn,  the  sleeve  moves 
with  it,  and  the  holding  stubs  of  the  candle  follow  horizon¬ 
tal  slits  in  the  stationary  cap.  The  candle  is  therefore  locked 
and  held  at  three  distinct  points.  This  insures  firmness  and 
stability  to  the  assembled  sockets,  whereas  when  the  candle 
is  held  at  fewer  than  three  points  any  disturbance  such  as 
jarring  or  handling  sometimes  defiects  it  from  its  natural 
upright  position.  The  standard  quick  make-and-break  mech¬ 
anism  used  in  all  Cutler-Hammer  Push  Sockets  and  Switches 
is  employed. 

This  Candle  Length  Socket  is  likened  to  a  standard 
Cutler-Hammer  Socket,  the  screw  shell  of  which  has  been 
pulled  away  from  the  body  and  connected  to  the  latter  by 
three  metal  strips.  The  socket  will  hold  any  standard  size 
lamp. 

NEW  ELECTRIC  RIVET  HEATER 

The  coke  forge  and  the  oil-burning  furnace  for  rivet 
heating  promise  to  become  things  of  the  past  now  that  the 
General  Electric  Company  has  just  placed  on  the  market  a 
new  electric  rivet  heater,  which  in  tests  has  proved  much 
more  efficient  and  economical  than  the  old  methods. 


Eight  hundred  rivets  per  hour  can  be  heated  on  this  machine  which  has 
already  been  adopted  by  several  large  industrial  plants.  The  rivets  are 
placed  between  two  electrodes  so  that  the  circuit  is  completed  and  the 
rivets  heat  much  the  same  as  the  coils  in  an  electric  toaster. 
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of  this  machine,  as  in  the  bulkhead  of  shops,  the  heat  and 
contaminating  gases  arising  from  gas  and  coke  heaters  has 
become  so  great  that  the  workers  have  to  make  frequent 
trips  to  the  outdoor  air.  The  electric  heaters  eliminate  this 
and  consequently  add  to  the  production. 

Among  large  plants  interested  in  this  machine  are  the 
Ford  Automobile  Company  and  the  American  Locomotive 
Company.  The  first  machine  perfected  for  commercial  use 
was  placed  in  the  Schenectady  works  of  the  American  Loco¬ 
motive  Company  about  five  months  ago  and  is  still  in  opera¬ 
tion  and  giving  perfect  results. 


tWP'  = 

1 

Book  and  Bulletins 

1 

Company  Bulletin 

The  Pacific  Power  and  Light  Company  Bulletin  which 
was  discontinued  during  the  war  is  again  being  published. 
This  magazine  is  published  monthly  in  the  interest  of  the 
company’s  employes.  George  L.  Myers,  who  is  now  assistant 
to  the  president  of  the  Pacific  Light  and  Power  Company,  is 
acting  as  its  editor.  In  addition  to  editorials,  personal  notices 
and  meeting  notices  there  are  Sales,  Accounting,  Engineering 
and  Legal  departments  as  well  as  interesting  “Shock  Ab¬ 
sorbers,”  a  well  filled  “Question  Box,”  a  section  for  Officers 
and  Officials,  and  a  convenient  so-called  Service  List,  which 
gives  all  cities  in  which  the  company  operates,  their  popula¬ 
tion  and  the  type  of  sendee  supplied. 

Mineral  Resources 

The  report  of  the  United  States  Geological  Survey  on 
the  mineral  resources  of  the  United  States  for  1916  has  been 
delayed  because  of  urgent  war  work.  This  report  marks  the 
thirty-fifth  year  for  which  such  reports  have  been  published. 
The  chapters  for  1916  have  been  published  in  separate  form 
as  fast  as  completed,  often  months  in  advance  of  this  regrular 
report.  The  first  volume,  a  book  of  some  eight  hundred  and 
seventy  pages,  deals  with  the  metal  resources,  and  Volume  II 
is  a  report  of  the  non-metal  mineral  resources  of  this  coun¬ 
try.  Many  valuable  charts  and  tables  appear  throughout. 

Engineering 

California  Irrigation  District  Laws,  Bulletin  No.  6,  has 
been  compiled  for  the  Department  of  Engineering  by  the 
California  State  Library.  An  account  is  gpven  of  the  organi¬ 
zation  of  irrigation  districts  in  California,  which  has  resulted 
from  the  Wright  Irrigation  District  Act  as  revised  in  1897 
and  now  designated  as  the  “California  Irrigation  District 
Act.”  The  defects  of  the  original  Wright  Act  are  given  as 
well  as  the  improvements  made  through  revision  and  re¬ 
enactment.  The  California  Irrigation  District  Act  as  it  now 
stands  is  defined  as,  “An  Act  to  provide  for  the  organization 
and  government  of  irrigation  districts,  and  to  provide  for  the 
acquisition  and  construction  thereby  of  works  for  the  irriga¬ 
tion  of  the  lands  embraced  within  such  districts,  and  also  to 
provide  for  the  distribution  of  water  for  irrigation  purposes.” 
This  Act  is  given  in  full  here  as  well  as  an  account  of  supple¬ 
mentary  legislation  on  the  subject. 

An  extract  from  the  administrative  report  of  Franklin 
K.  Lane,  Secretary  of  the  Interior,  has  been  reprinted  as 
Bulletin  705  of  the  United  States  Geological  Survey.  This 
is  called  “Conservation  Through  Engineering,”  and  goes  to 
show  that  the  largest  conserj’ation  for  the  future  can  come 
only  through  the  wisest  engineering  of  the  present. 

In  the  November  issue  of  “Transactions  of  the  Illum¬ 


inating  Engineering  Society,”  both  the  report  of  the  com¬ 
mittee  on  progress  and  an  article  entitled  “Home  Lighting — 
How  to  Make  It  Comfortable  and  Effective,”  are  of  unusual 
interest.  The  society’s  reg^ular  publication  office  is  located 
in  Eaton,  Pennsylvania. 

The  December  “Engineering  Education,”  published  by 
the  Society  for  the  Promotion  of  Engineering  Education,  con¬ 
tains,  among  other  interesting  articles,  one  by  C.  F.  Hirsh- 
feld,  “Present  Status  of  Research  in  the  Industrial  Life  ef 
This  Country,”  and  a  worth-while  discussion  of  engineering 
education  by  H.  P.  Boardman,  professor  of  civil  engineering 
at  the  University  of  Nevada. 

Report  of  Smithsonian  Institution 

The  latest  annual  report  of  the  Board  of  Regents  of  the 
Smithsonian  Institution  has  recently  come  from  the  Govern¬ 
ment  printing  office.  This  report  shows  the  operations,  ex¬ 
penditures,  and  condition  of  the  institution  for  the  year  ending 
June  30,  1917.  It  is  a  674  page  book  including  a  full  descrip¬ 
tion  and  cuts  of  the  most  important  undertakings  of  the 
Institution.  Space  is  given  to  such  interesting  subjects  as. 
Projectiles  Containing  Explosives,  Gold  and  Silver  Deposits 
in  North  and  South  America,  Notes  on  the  Early  History  of 
the  Pecan  in  America,  and  The  Sea  as  a  Conservator  of 
Wastes  and  a  Reservoir  ,of  Food. 

Industrial  Publications 

The  Tracy  Engineering  Company  of  San  Francisco  has 
published  a  booklet,  “Dry  Steam,”  which  sets  forth  the  causes 
of  wet  steam  from  boilers,  and  gives  a  complete,  well  illus¬ 
trated  description  of  the  Tracy  Steam  Purifier  which  insures 
dry  and  clean  steam  before  it  leaves  the  boiler.  A  significant 
table  which  is  given  shows  the  influence  of  moisture  on  the 
performance  of  superheaters.  The  booklet  also  includes  the 
result  of  a  typical  test  made  of  the  Tracy  Steam  Purifier  as 
well  as  a  partial  list  of  installations  of  marine  type  purifiers. 

Bulletin  No.  49  of  the  Wellman-Seaver-Morgan  Com¬ 
pany  is  entitled,  W-S-M  Car  Dumpers.  Opposite  each  view 
of  various  stationary  and  moving  car  dumpers  in  operation  is 
a  blue  print  of  the  machine  labeled  so  as  to  show  the  exact 
dimensions  and  processes  of  operation.  The  publishers  an¬ 
nounce  their  desire  to  distribute  this  attractive  bulletin,  upon 
request  sent  to  their  offices  in  Cleveland. 

A  new  small  folder  describing  Electric  Space  Heaters, 
knox^m  as  Publication  No.  494,  has  been  published  by  the 
Cutler-Hammer  Manufacturing  Company.  This  folder  is  a 
six-page  envelope  size,  supplied  to  various  electric  supply 
houses  who  now  are  disposing  of  this  line  of  industrial  heating 
apparatus.  One  of  the  significant  illustrations  shows  the 
Space  Heater  with  a  two-foot  rule  held  alongside  to  further 
illustrate  the  fact  that  this  heater  is  two  feet  long.  It  is  re¬ 
ferred  to  in  the  folder  as  “Two  Feet  of  Electrical  Heat.” 

A  large  broadside  has  also  been  printed  reproducing 
many  of  the  current  advertisements  on  the  Cutler-Hammer 
Electric  Space  Heater  and  including  in  it  a  list  of  publications 
in  which  the  advertisements  are  appearing,  with  the  dates 
chronologically  arranged.  The  fields  covered  by  the  various 
publications  are  explained  briefly. 

Transactions  and  Reports 

The  Tenth  Annual  Report  of  the  Board  of  Public 
Utilities  of  the  City  of  Los  Angeles  gives  statistics  and 
activities  of  all  public  utilities  in  Los  Angeles  during  the 
period  July  1,  1918,  to  June  30,  1919. 

Volume  14  of  the  Transactions  of  the  Illuminating  En¬ 
gineering  Society,  revie>\ing  the  organization’s  affairs  up  to 
October,  1919,  and  printing  three  papers,  has  recently  been 
issued  by  the  society. 


JOHN  B.  FISKEN  says:  “ITie  Northwest  Electric  Light  &  Power  Association  plans  to  attend  convention  in  a  body” 
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NEW  ELECTRICAL  DEVELOPMENT 


(Plans  for  selling!:  Skagfit  power  project  bonds  and  an  announcement  of  power  line  extension 
are  among  items  from  the  Northwest,  while  extensive  dam  construction  and  arrangements  for 
the  establishment  of  a  large  radio  factory  are  included  in  Pacific  Central  notes.  The  South¬ 
west  and  Intermountain  districts  report  povrer  plant  construction  and  power  rate  adjustments 
among  other  noteworthy  items. — The  Editor.) 


THE  PACIFIC  NORTHWEST 

OROVILLE,  WASH. — The  Okanogan  Valley 
Company  will  be  extended  from  Tonasket  to 
Oroville,  thus  closing  the  gap  of  seventeen  miles. 

OMAK,  WASH. — Local  reclamation  officials 
have  recently  made  surveys  for  the  power  plant 
and  transmission  lines  for  the  Robinson  flat 
power  plant. 

VANCOUVER,  WASH.  —  Forty  permanent 
arches  are  to  be  constructed  in  the  business  dis¬ 
trict  to  be  studded  with  electric  lights  for  street 
illumination. 

ROSEBURG,  ORE. — At  the  May  election  the 
people  of  Roseburg  will  vote  on  issuing  bonds  in 
the  sum  of  $600,000  for  construction  of  a  power 
plant  and  a  water  system, 

SEATTLE,  WASH.— The  sale  of  $1,000,000 
city  light  and  power  bonds,  without  the  Inter¬ 
vention  of  bond  brokerage  firms,  is  being  made 
direct  to  the  public,  the  sale  being  conducted 
from  April  1  to  May  16. 

WOODLAND.  WASH.— The  North  Coast  Pow¬ 
er  Company,  operating  a  network  of  power  lines 
in  southwestern  Washington,  will  rebuild  trans¬ 
mission  lines  between  Kalama  and  Woodland. 
The  cost  is  estimated  at  twenty  thousand  dol¬ 
lars. 

OLYMPIA.  WASH.— The  state  capitol  oom- 
mission  will  receive  bids  up  to  April  30th  for 
the  construction  of  a  power  house  chimney  and 
a  tunnel  for  carrying  steam  lines.  The  estimat¬ 
ed  cost  is  two  hundred  and  seventy  thousand 
dollars. 

EVERETT.  WASH. — The  tentative  district  for 
the  new  lighting  system  of  the  city  includes 
about  14H  miles  with  poles  200  feet  apart  on 
each  side  of  the  street,  but  placed  alternately 
so  that  there  will  be  a  light  on  the  street  every 
1 00  feet. 

SEATTLE,  WASH.— The  Pacific  Northwest 
Traction  Company  is  placing  a  special  car  on 
the  run  between  Seattle  and  Everett  with  West- 
inghouse  Electric  &.  Manufacturing  Company 
equipment.  The  car  will  have  helical  gear  and 
will  be  fitted  with  an  observation  platform. 

SEATTLE.  WASH.— Mayor  Hugh  M.  Caldwell 
has  made  public  a  financial  statement  covering 
operation  of  the  municipal  street  railway  system 
for  the  year  ending  December  31,  1919,  which 
showed  a  net  operating  loss  of  $617,173.79,  in¬ 
cluding  an  allowance  of  $499,173.39  for  depre¬ 
ciation. 

SEATTLE,  WASH. — Westinghouse  Electric  & 
Manufacturing  Company  has  sold  to  the  Pacific 
Northwest  Traction  Company  a  500-kw.  rotary 
automatic  sub-station  complete  with  all  auto¬ 
matic  devices.  The  cost  is  approximately  $60.- 
000.  The  station  is  to  be  installed  on  the 
Seattle-Everett  interurban  line. 

SEATTLE,  WASH. — An  ordinance  was  re¬ 
cently  drawn  by  corporation  counsel  appropriat¬ 
ing  $300,000  for  preliminary  development  of  the 
Skagit  river  light  and  power  project,  the  money 
to  be  taken  from  the  $1,600,000  paid  on  the  first 
bond  issue  and  used  in  purchasing  a  right-of- 
way  for  the  railroad  line  from  Rockport  to  the 
Skagit  power  site,  and  for  the  first  construction 
work  on  the  line. 

SPOKANE.  WASH.— The  Washington  Water 
Power  Company  is  soon  to  construct  a  line  from 
its  Long  Lake  plant  to  Chewelah  and  supply 
the  Stevens  County  Light  &  Power  Company 
with  all  the  additional  power  required,  provid¬ 
ing  a  part  of  the  necessary  financial  expendi¬ 


ture,  which  would  amount  to  over  $100,000,  is 
advanced  by  the  parties  interested.  The  mag¬ 
nesia  industries  have  guaranteed  $70,000. 

SEATTLE,  WASH. — Sealed  proposals  will  l>e 
received  by  W.  D.  Freeman,  purchasing  agent, 
city  of  Seattle,  up  to  April  21st,  for  furnishing 
roof  trusses  for  the  third  unit  of  the  city  aux¬ 
iliary  light  and  power  plant  at  Eastlake  avenue 
and  Nelson  Place.  Each  bid  must  be  accom¬ 
panied  by  a  certified  check  payable  to  the  order 
of  the  city  comptroller  for  not  less  than  five 
per  cent  of  the  total  amount  bid. 

SEATTLE,  WASH. — About  July  1,  from  $760,- 
000  to  $1,000,000  Skagit  power  project  bonds  will 
be  sold  to  finance  work  during  the  summer. 
Work  contemplated  for  the  present  year  includes 
construction  of  a  railroad  from  Rockport  (al¬ 
ready  let  to  Grant,  Smith  &  Company,  local, 
at  $466,000),  to  the  site  of  the  power  house; 
building  of  a  sawmill,  and  the  construction  of 
a  power  plant.  It  is  hoped  to  have  this  work 
completed  by  fall  when  bids  will  be  asked  for 
the  first  unit  of  36,000  kilowatts. 

PORTLAND,  ORE.— A  composite  report  from 
four  large  power  companies,  three  large  jobbing 
houses  and  two  large  manufacturing  representa¬ 
tives.  has  been  drawn  up.  Manufacturers,  job¬ 
bers  and  one  power  company  report  collections 
appreciably  slower  while  others  report  no 
change.  There  seems  to  be  a  tendency  to  ap¬ 
preciably  restrict  credit  at  the  present  time. 
Those  reporting  no  change  in  credit  policy  admit 
that  they  anticipated  present  conditions  and 
began  credit  restrictions  which  are  still  in  effect. 

ASTORIA,  ORE. — Cheaper  electric  power  for 
manufacturing  plants  is  a  problem  that  the  Port 
of  Astoria  commission  will  attempt  to  solve. 
This  matter  came  up  at  a  recent  meeting  of  the 
commission,  when  H.  W.  Goodfenough  presented 
a  letter  from  an  official  of  the  Beaver  Board 
Company,  indicating  that  the  company  will  es¬ 
tablish  a  plant  here  if  it  can  secure  about  6000 
horsepower  of  electrical  energy  at  a  reasonable 
rate.  Mr.  Goodenough  declared  the  proposed 
plant  would  employ  about  300  skilled  men  and 
its  first  unit  would  provide  approximately  7  tons 
of  finished  product  for  shipment  daily. 

THE  PACIFIC  CENTRAL  DISTRICT 

REDDING.  CAL. — The  gates  of  the  Messel- 
beck  dam  of  the  Happy  Valley  irrigation  district 
have  been  shut  down  and  the  reservoir  that  will 
hold  6,000  acre  feet  of  water  is  filling  up. 

TRANQUILLITY,  CAL.— Mr.  Sullivan,  who 
has  the  contract  for  "putting  in  the  new  elec¬ 
trical  equipment  for  the  irrigation  district,  has 
been  here  from  San  Francisco  and  expects  to 
return  soon  with  26  men  and  five  carloads  of 
material  ready  to  commence  work. 

SALINAS.  C.\L. — Surveys  for  an  auxiliary 
power  line  between  the  Lagunitas  and  Soledad 
are  being  made  by  a  corps  of  (3oast  Valleys 
gas  and  electric  men.  The  estimated  cost  is  in 
the  neighborhood  of  $100,000.  Construction  work, 
it  is  understood,  will  be  commenced  as  soon  as 
practicable. 

TAFT,  CAL. — The  United  Electric  Company 
of  Taft  is  given  permission  to  issue  $26,000 
aggregate  par  value  of  its  capital  stock,  to  cer¬ 
tain  i>er8on8  in  exchange  for  the  assets  and 
good  will  of  an  electrical  supply  business  here¬ 
tofore  conducted  by  H.  J.  Anderson  at  Taft, 
under  the  name  of  United  Electric  Company  of 
Taft. 


MODESTO,  CAL. — It  is  stated  that  the  last 
link  connecting  all  the  main  power  companies 
of  the  state  will  be  completed  May  1st.  This 
final  link  which  connects  the  lines  of  the  Pacific 
Gas  &  Electric  Company  and  the  San  Joaquin 
Light  &  Power  Con>oration  at  a  imint  north  of 
Modesto  will  permit  the  operation  of  all  the 
principal  electric  and  poyirer  companies  of  the 
state  as  one  unit. 

SAN  FRANCISCO,  CAL.— The  $6,000,000  re¬ 
cently  set  aside  for  the  construction  of  the 
Hetch-Hetchy  dam  by  the  Utah  Construction 
Company  cannot  be  used  for  financing  other 
parts  of  the  work,  in  the  opinion  of  City  At¬ 
torney  Lull.  It  was  proposed  that  some  of  this 
money  be  used  to  tide  over  the  period  until  the 
Board  of  Supervisors  could  disiMse  of  more 
bonds  for  the  continuance  of  other  parts  of  the 
work. 

MARYSVILLE,  CAL. — The  Honcut-Yuba  Irri¬ 
gation  District,  covering  about  10,000  acres  be¬ 
tween  the  Halwood  district  and  the  Butte 
county  line,  has  an  option,  until  August  1  next, 
upon  2,000  acres  of  land  in  Oregon  House  val¬ 
ley,  which  if  taken  will  make  a  typical  resvolr 
site  for  the  storage  of  the  waters  of  Dry  Creek 
in  the  wet  season.  The  Pacific  Gas  &  Electric 
Company  at  one  time  looked  with  favor  on  the 
same  property. 

NEWCASTLE,  CAL.— The  Pacific  Gas  A  Elec¬ 
tric  Company  has  con»menced  extensive  con¬ 
struction  work  between  Newcastle  and  Auburn. 
Two  large  camps  have  been  established  and 
more  than  fifty  men  are  employed.  The  work 
is  to  consist  of  widening  the  pipe-line  tunnel 
through  Adams  Hill  and  extending  the  line  into 
Long  Valley  and  the  Rattlesnake  district.  In 
all,  the  expenditures  of  the  next  few  months  are 
expected  to  aggregate  more  than  $200,000. 

SAN  FRANCISCO.  CAL.— The  Railroad  Ck)m- 
mission  has  authorized  the  San  Joaquin  Light 
&  Power  Corporation  to  increase  its  rates  for 
electricity  by  an  average  of  11  per  cent  over 
the  existing  charges  for  the  year  1920.  The 
order  is  effective  for  all  service  rendered  on  and 
after  April  1.  The  commission  also  authorizes 
an  Increase  in  the  rates  of  the  Mt,  Whitney 
Power  &  Electric  Company  equal  to  the  increase 
granted  the  San  Joaquin  Light  &  Power  Cor¬ 
poration. 

COALINGA,  CAL.— At  a  meeting  of  the  city 
trustees  R.  C.  Baker,  formerly  president  of  the 
Coalinga  Gas  and  Power  Company,  which  was 
taken  over  by  the  city  seven  months  ago,  ap¬ 
peared  before  the  board  in  behalf  of  the  stock¬ 
holders  of  the  company  and  demanded  an  ex¬ 
planation  regarding  the  city’s  failure  to  make 
the  regfular  payment  due  last  January.  His 
demand  included  a  request  that  the  trustees 
state  some  definite  time  when  the  payment 
could  be  made,  if  not  at  present. 

SAN  FTIANCISCO,  CAL. — Arrangements  have 
been  perfected  for  the  establishment  here  of  one 
of  the  largest  and  most  thoroughly  equipped 
factories  in  the  West  for  the  manufacture  and 
perfecting  of  all  sorts  of  radio  and  wireless 
equipment,  with  the  completion  of  negotiations 
by  the  National  Radio  Ck>mpany  for  the  pur¬ 
chase  of  a  sHe  at  Folsom,  Shotwell  and  Twen¬ 
tieth  streets.  With  the  purchase  of  the  property 
completed,  the  old  buildings  now  occupying  the 
site  will  be  razed  and  ground  broken  immedi¬ 
ately  for  the  commencement  of  work  on  the 
new  building. 
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SAN  FRANCISCO,  CAL. — Lars  S.  Jorgensen 
of  this  city  has  applied  to  the  State  Water  Com¬ 
mission  for  350  cubic  feet  per  second  from  Mid¬ 
dle  Fork,  Feather  river,  in  Plumas  and  Butte 
counties,  for  imwer  purposes.  The  amount  of 
water  to  be  stored  is  60,000  acre  feet,  Divir- 
sion  works  consist  of  a  canal  36  miles  long  and 
a  concrete  dam — with  wasteway  over  the  dam — 
100  feet  high,  200  feet  long  on  top  and  100 
feet  long  at  bottom.  Estimated  cost,  $6,000,000. 
Also  the  same  applicant  asked  for  460  cubic 
feet  per  second  from  Middle  Fork,  Feather  river, 
for  power  purposes.  The  amount  of  water  to 
be  developed  is  68,800  Lh.p.  Amount  of  water 
to  be  stored,  40,000  acre  feet.  Diversion  is  to  be 
by  canal  17  miles  long  and  concrete  arch  dam, 
wasteway  over  dam,  129  feet  high,  260  feet  long 
on  top  and  100  feet  long  at  bottom.  Estimated 
cost,  $4,500,000. 

THE  PACIFIC  SOUTHWEST 

LOS  ANGELES,  CAL.— The  Los  Angeles  Rail¬ 
way  Company  will  extend  its  48th  Street  line 
from  Second  to  Sixth  Avenue.  The  work  is  to 
be  started  soon. 

LOS  ANGELES.  CAL. — Permission  to  con¬ 
struct  three  spur  tracks  at  the  grade  across  the 
Santa  Monica  Boulevard  has  been  asked  of  the 
State  Railroad  Commission  by  the  Pacific  Elec¬ 
tric  Railway  Company. 

SAN  BERNARDINO,  CAL.— Sealed  bids  have 
been  received  for  the  construction  of  cement 
concrete  lighting  posts,  wires,  conduits,  lamps 
and  appliances,  to  be  constructed  along  both 
sides  of  Third  Street  between  Arrowhead  and 
Mt.  Vernon  Streets. 

REDLANDS,  CAL. — Plans  were  made  by  the 
Redlands  &  Yucaipa  Land  Company  for  the  ex¬ 
tension  of  the  water  system  on  Dunlap  ranch, 
the  improvemenia  to  cost  $100,000.  Plans  pro¬ 
vide  for  three  reservoirs.  The  extension  planned 
for  will  take  care  of  2,000  acres. 

SAFFORD,  ARIZ.— H.  F.  Olmsted  has  been 
employed  by  the  Water  Users’  Association  to  do 
surveying,  making  plans,  estimates  and  specifi¬ 
cations  for  a  dam  to  be  located  one  mile  above 
the  Brown  Dam.  The  erection  of  a  power  plant 
which  will  cost  $1,600,000  is  also  contemplated. 

LOS  ANGELES.  CAL. — The  Board  of  Super¬ 
visors  has  adopted  a  resolution,  which  will  be 
sent  to  the  state  legislature,  asking  for  an  ap¬ 
propriation  of  $100,000  to  assist  hydrographic 
survey  work  and  obtain  data  on  rainfall  and 
annual  runoff  of  strecuns  in  the  mountain  re¬ 
gions  of  Southern  California.  There  is  at 
present  an  appropriation  of  $6,000,  but  it  is 
inadequate  to  provide  information  on  which  to 
base  plans  for  irrigation  and  flood  control  pro¬ 
jects  for  the  valuable  agricultural  sections. 

E3L  CENTRO,  CAL.— The  question  as  to  how 
great  is  the  bonding  capacity  of  the  Imperial 
Irrigation  District  has  been  submitted  to  the 
State  Bond  Commissioner,  and  upon  the  answer 
■will  depend  the  extent  of  the  construction  of  the 
,AI1  American  Canal,  which  will  be  submitted 
-to  voters  at  a  special  election.  The  District 
'Board  favors  $30,000,000  for  the  purpose  of 
building  the  canal  from  Laguna^  Dam.  in  the 
.Colorado  river,  to  Imperial  Valley,  but  may  be 
limited  to  the  first  leg  from  Laguna  to  Hanlon 
Heading. 

QOS  ANGELES.  CAL.  Suflficient  power  to 
light  every  home,  every  train,  and  turn  the 
wheels  of  every  factory  west  of  the  Rocky 
Mountains  can  be  developed  in  the  1,600,000 
■acres  of  the  Colorado  basin,  according  to  esti¬ 
mates  made  at  a.  conference  of  representatives 
of  irrigable  lands  in  the  basin  south  of  the 
'Grand  Canyon,  held  in  Los  Angeles.  A  definite 
plan  for  placing  tha  entire  development  plan 
before  Congress  has  been  worked  out  and  a 
movement  started  ,to  bring  about  cooperation  of 
the  Government.  * 

RIVERSIDE,  CAL.  —  The  Southern  Sierras 
Power  Company  of  this  city  has  for  some  time 
past  been  transmitting  a  high  tension  electric 
current  for  a  distance  of  617  miles,  doing  it 


successfully.  This  line  runs  from  the  company’s 
plant  in  California  to  Yuma,  Arizona.  The  cur¬ 
rent  is  ordinarily  brought  239  miles  from  Yuma 
to  San  Bernardino  at  87,000  volts  and  stepped 
down  to  66,000  volts  and  sent  on  the  remainder 
of  the  distance.  The  flexibility  of  the  system, 
however,  is  such  that  when  a  transformer  re¬ 
cently  burned  out  in  San  Bernardino  the  current 
was  sent  the  full  617  miles  at  66,000  volts  dur¬ 
ing  the  time  of  repairing. 

PHOENIX,  ARIZ. — Plans  for  a  steam  gren- 
erated  electric  power  plant  are  being  completed 
by  Louis  Meiczer,  well  known  Phoenix  business 
man,  and  his  associates,  to  furnish  electricity  for 
Casa  Grande  and  the  surrounding  valley.  ’The 
new  comi>any  has  already  obtained  a  permit 
from  the  corporation  commission  for  the  big 
plant  which  is  designed  to  be  ready  by  July  1st 
to  supply  electric  light  and  power  to  a  district 
half  the  size  of  the  Salt  River  Valley  project. 
'The  town  of  Casa  Grande  is  now  being  inade¬ 
quately  served  with  electricity  from  a  small 
municipal  generating  plant,  while  the  ranchers 
of  the  120,000  acre  project  are  forced  to  dei>end 
upon  fuel  oil  for  pumping  and  other  purposes 
for  which  electricity  can  be  substituted  to  great 
advantage. 

THE  INTER-MOUNTAIN  DISTRICT 

RIGBY,  IDA. — The  city  of  Rigby  is  contem¬ 
plating  installing  a  White  Way  street  lighting 
system  in  the  near  future. 

MONTPELIER,  IDAHO.— Farmers  of  Dingle. 
Bern  and  Lamark,  towns  in  Bear  Lake  county, 
have  asked  the  Utah  Power  &  Light  Company 
to  build  lines  from  this  city  to  give  electric 
service  to  their  communities. 

IDAHO  FALLS.  IDA.— ’The  new  unit  at  the 
city’s  electric  plant  has  just  been  put  into  serv¬ 
ice.  This  machine  will  generate  600  kw.  and 
gives  the  plant  a  total  capacity  of  1600  kw. 
’The  new  machine  has  a  capacity  two-thirds  as 
large  as  that  of  the  entire  plant  previous  to  its 
installation. 

POCATELLO,  IDAHO. — Formal  permission 
for  the  Idaho  Power  Company  to  give  service 
to  residents  of  North  Pocatello,  Bannock 
county,  has  been  given  the  company  by  the 
public  utilities  commission  of  Idaho.  The  power 
company  has  hitherto  been  authorized  to  serve 
Pocatello  and  other  adjacent  municipalities. 

BRIGHAM  CITY,  UTAH.— To  allow  the 
Brigham  City  electric  light  plant  to  increa-se 
its  capacity  to  meet  the  growing  requirements 
of  the  city,  application  has  been  made  to  the 
state  engineer  by  Mayor  J.  W.  Peters  to  divert 
thirty  second  feet  of  water  which  the  city  now 
uses  to  generate  electric  energy  from  a  point 
further  up  Box  Elder  Creek. 

SALT  LAKE  CITY,  UTAH.— ’The  Utah 
Power  A  Light  Company  has  filed  with  the 
public  utilities  commission  of  Utah  iietition  for 
a  certificate  of  convenience  and  necessity  to 
extend  its  lines  in  Juab  county,  in  accordance 
with  a  franchise  already  granted  to  it  by  the 
count,v  commissioners  of  said  county.  The  fran¬ 
chise  runs  for  fifty  years  from  March  1st.  1920. 

SAJ^T  LAKE  CITY,  UTAH.— ’The  Provo  Res¬ 
ervoir  Company  will  soon  have  a  pumping  plant 
located  approximately  200  yards  south  of  the 
dam  across  the  Jordan  river  at  the  Narrows, 
which  is  about  twelve  miles  south  of  Salt  Lake 
City.  Their  initial  electrical  installation  will  be 
about  400  horsepower,  with  an  additional  800 
horsepower  unit  in  1921.  They  expect  eventually 
to  use  3600  horsepower  in  their  pumping  opera¬ 
tions. 

POCATELLO,  IDAHO. — The  largest  irriga- 
fion  district  in  the  state  of  Idaho  is  asked  for 
in  a  petition  filed  recently  before  the  county 
commissioners  of  Butte  county  by  Edward  M. 
Rowe  and  others.  It  is  to  be  called  the  Big 
Lost  River  irrigation  district,  and  includes 
more  than  76.000  acres  of  land  lying  in  Custer 
and  Butte  counties,  chiefly  in  Butte  county.  It 
is  ext>ected  that  considerable  pumping  will  be 
done  by  means  of  electric  power. 


SALT  LAKE  CITY,  UTAH. — Hearing  before 
the  Utah  public  utilities  commission  of  the  pe¬ 
tition  of  the  Utah  Power  &  Light  Company  to 
increase  its  power  rates,  set  for  March  30th. 
has  been  continued  by  the  commission  until 
April  26th,  uiwn  motion  of  the  comi>anies  pro¬ 
testing. 

LOGAN,  UTAH. — Work  on  the  new  White 
Way  street  lighting  system  to  be  constructed  in 
Logan  has  just  begun.  This  street  lighting  sys- 
tern  is  to  cover  nine  blocks  in  the  business  dis¬ 
trict  of  Logan,  three  blocks  of  which  will  have 
double  standards  and  six  blocks  single  stand¬ 
ards,  with  eight  poles  to  the  block.  Each  lamp 
will  be  600  watts.  The  ornamental  design  of 
the  standards  will  very  similar  to  that  installed 
in  Salt  Lake  City.  This  installation  is  being 
made  by  the  city  of  Logan,  and  the  system  will 
be  operated  in  connection  with  the  city  electric 
light  plant. 

MONTPELIER,  IDA. — The  farmers  of  Bern 
and  vicinity,  in  Bear  Lake  County,  are  contem¬ 
plating  the  installation  of  a  pumping  plant 
there  which  will  be  able  to  furnish  water  to 
irrigate  approximately  6000  acres  of  land.  The 
promoters  plan  to  take  the  water  from  the  old 
nutlet  from  Bear  Lake,  and  by  means  of  two 
lifts  bring  the  water  within  the  reach  of  5000 
acres  of  choice  farming  land. 

The  improvements,  with  others  contemplated 
in  Bear  Lake  County,  will  eventually  make  this 
county  one  of  the  richest  in  the  state  of  Idaho. 
Much  development  of  the  natural  resources  is 
needed,  and  the  people  of  the  county  are  awak¬ 
ening  to  the  need  of  expansion. 

DENVER,  COLO. — The  Western  Light  and 
Power  Company,  which  is  operated  by  the  Doh¬ 
erty  interests,  reports  a  large  expansion  of  ite 
Colorado  business.  It  bas  added  300  kw.  at  the 
Evans  mine,  in  the  Frederick  coal  field  of  the 
Lafayette  district,  displacing  steam  equipment 
formerly  in  use.  As  the  steam  equipment  of 
the  coal  mines  in  this  district  wears  out,  it  is 
being  replaced  with  electric  equipment  with 
VK>wer  supplied  by  the  Western  Light  and  Power 
Company.  All  the  new  mines  are  being  equipped 
electrically,  and  the  load  of  the  power  company 
is  being  built  up  so  fast  that  it  has  necessitated 
the  construction  of  a  new  sub-station.  The  new 
buildings  to  cost  $1,000,000  at  the  University  of 
Colorado  will  be  furnished  electricity  by  the 
company,  and  the  company  exepects  good  in¬ 
creases  in  new  business  in  Loveland,  where  the 
building  now  going  on  is  the  largest  in  the  his¬ 
tory  of  the  town.  The  company  will  supply 
electricity  to  the  Fort  Collins  Pressed  Brick  and 
Tile  Company,  situated  between  Loveland  and 
Fort  Collins ;  will  furnish  light  to  a  new  theater 
now  in  course  of  construction  at  Fort  Collins, 
and  will  supply  100  hp.  to  operate  the  ice  plant 
of  the  Capital  Coal,  Ice  and  Storage  Company. 

SALT  LAKE  CITY,  UTAH.— At  the  recent 
hearing  at  Salt  Lake  City  before  the  Public 
Utilities  Commission  of  Utah  on  the  application 
of  the  Utah  Power  &  Light  Company  for  per¬ 
mission  to  increase  its  ixjwer  rates,  considera¬ 
tion  was  given  to  a  report  written  by  Louis 
Elliott,  of  New  York  City,  on  tile  cost  of  con¬ 
struction  and  operation  of  a  proposed  steam- 
electric  plant  on  Utah  Lake.  Mr.  Elliott  has 
charge  of  the  steam-electric  department  as  en¬ 
gineer  for  the  Electric  Bond  &  Share  Company 
of  New  York  City.  His  schedules,  or  estimates 
on  construction,  operation  and  maintenance  costs 
for  a  plant  of  40,000  kilowatts  capacity  were 
presented  in  view  of  the  fact  that  the  Utah 
Power  &  Light  Company  is  contemplating  re¬ 
sorting  to  steam  power  for  generating  purposes. 
This  recourse  is  said  to  be  forced  upon  the 
company  by  reason  of  the  fact  that  practically 
all  of  the  available  water  power  in  its  territory 
is  already  converted  to  use.  It  is  argued  that 
if  the  company  is  compelled  to  erect  steam 
plants,  as  seems  at  this  time  to  be  the  inunedi- 
ate  prospect,  operating  costs  will  be  materially 
advanced,  and  an  increase  in  rates  will  become 
absolutely  necessary. 


instruments,  logarithm  tables  and  that  various  assorted 
knowledge  he  had  stored  up  in  his  cranium  in  study.  He 
worked  all  day  and  he  worked  all  night,  and  after  he  had 
verified  it  three  ways  he  took  the  figures  to  Mr.  Edison  in 
the  morning. 

But  Thomas  Edison  looked  at  the  calculations  and  he  shook 
his  head.  “Are  you  sure  of  that?”  he  asked.  “It  doesn’t 
look  just  right  to  me.”  “I’m  certain  of  it,”  said  the  youth. 
“Well,  let’s  do  it  over,”  said  Mr.  Edison,  and  lightly  breaking 
off  the  tip  of  the  lamp  he  filled  the  bulb  with  water,  poured 
it  out  again  into  a  graduated  measure  and  had  the  answer, 
while  the  young  man  stood  there  speechless.. 


Advertising  for  future  business  is  one  of  the  cornerstones  of 
success,  according  to  most  modem  business  writers.  One  of 
them  says  that  a  man  who  does  not  adverti.^  is  like  a  young 
fellow  winking  at  his  girl  in  the  dark.  He  knows  what  he  is 
doing  but  th^  prl  doesn’t. 

A  story  is  told  of  a  Colorado  evangelist  who  painted  on  a  big 
flat-faced  rock  by  a  railway  line  the  question: 

“What  will  you  do  when  you  die?” 

An  up-to-the-minute  advertising  man  came  along  shortly 
afterwards  and  painted  underneath: 

“Use  Delta  Oil;  good  for  bums.” 


Economy  is  a  dangerous  virtue  in  the  hands  of  an  Irishman. 
A  superintendent  once  called  a  meeting  of  section  foremen 
to  instruct  them  how  to  save  money. 

“Now,  if  you  are  driving  a  spike,”  he  said,  “and  you  hit  it 
a  glancing  blow  and  it  flies  into  the  weeds,  instead  of  picking 
up  another  one,  go  out  and  get  the  one  in  the  weeds.” 

The  superintendent  was  going  over  one  of  the  sections  some 
time  later  and  found  a  spike  by  the  fence.  He  called  the 
section  foreman  to  his  office  and  recalled  how  he  had  been 
instructed  about  saving  money  on  little  things,  and  then  said: 
“Mr.  Murphy,  I  found  this  spike  on  your  section.  Now,  what 
have  you  got  to  say  for  yourself?” 

“You  found  it,  did  ye?”  said  Mr.  Murphy.  “Now,  you  know 
that  me  and  siven  of  the  men  looked  two  whole  days  for  thot 
spike  and  never  did  find  it.” 


It  takes  an  artist  to  make  out  a  really  convincing  bill.  An 
old  church  in  Belgium  once  decided  to  repaint  its  properties 
and  employed  an  artist  to  retouch  a  large  painting.  The 
committee  in  charge  refused  payment  of  his  bill  unless  the 
details  were  specified,  whereupon  he  presented  items  as 
follows: 

To  correcting  the  Ten  Commandments .  5.12 

Embellishing  Pontius  Pilate  and  putting  new  ribbon  on 

his  bonnet .  3.02 

Putting  a  new  tail  on  the  rooster  of  St.  Peter  and 

mending  his  comb . 2.30 

Repluming  and  gilding  left  A^ing  of  guardian  angql .  5.18 

Washing  the  servant  of  the  high  priest  and  putting 

carmine  on  his  cheeks .  5.02 

Renewing  Heaven,  adjusting  the  stars  and  cleaning  up 

the  moon .  7.14 

Touching  up  purgatory  and  restoring  lost  souls .  5.08 

Brightening  up  the  flames  of  hell,  putting  new  tail  on 
the  devil,  mending  his  left  hoof  and  doing  several 

odd  jobs  for  the  damned .  7.17 

Rebordering  the  robe  of  Herod  and  adjusting  his  wig  4.00 

Taking  spots  off  the  son  of  Tobias .  10.30 

Beautifying  Adam’s  lost  rib..... .  5.88 

Enlarging  the  head  of  Goliath  and  extending  Saul’s  leg  6.13 
Decorating  Noah’s  ark,  putting  a  head  on  Shem  and 

cutting  Ham’s  hair . 4.31 


An  aftermath  of  the  income  tax  epidemic  is  reproduced 
herewith.  It  will  doubtless  strike  a  responsive  chord  in  the 
hearts  of  those  harrassed  mortals  who  have  burned  the  mid¬ 
night  oil  trying  to  figure  out  just  how  much  the  government 
thinks  they  have  earned  in  twelve  months. 

First  take  your  home. 

Add  your  wife’s  income. 

Divide  by  your  eldest  son’s  age. 

Add  your  telephone  number. 

Subtract  your  auto  license  number. 

Then  add  your  electric  light  bill. 

Divide  by  number  of  kilowatts, 

Multiply  by  your  father’s  age, 

Add  number  of  gold  fillings  in  teeth. 

Add  your  house  number. 

Subtract  wdfe’s  age  (approximate). 

Divide  by  the  number  of  aunts  you  have. 

Add  the  number  of  your  uncles. 

Subtract  number  of  daughters. 

Multiply  by  the  number  of  times 
You  have  gone  up  in  an  airplane. 

Subtract  your  best  golf  score. 

Add  a  pinch  of  salt 

And  then  go  out  and 

Borrow  the  money  and  pay  the  tax. 


-4  little  learning  is  a  dangerous  thing  w’here  common  sense 
would  do  just  as  well.  The  following  story  is  told  of  Mr. 
Edison.  One  summer  he  took  into  his  laboratory  a  young 
man  w^ho  had  just  graduated  from  a  scientific  school  with 
» very  high  honors.  He  was  to  aid  in  making  certain  experi¬ 
ments. 

One  day  Mr.  Edison  asked  him  to  figure  out  at  once  the  cu¬ 
bical  contents  of  an  incandescent  lamp  bulb  which  he  handed 
him.  Mr.  Edison  needed  this  information,  he  said,  for  an 
experiment.  The  young  man  went  to  wark  with  slide- rule, 


These  attractive  waitresaea  were  a  feature  at  the  recent  luncheon  of  the 
Short  Circuit  Club,  of  the  Loa  Angelea  Ediaon  Company.  The  names  of 
the  young  ladies  from  left  to  right  are  as  follows:  Bishop,  Dull,  Hinson. 
Morris,  Rush,  Harty  and  Brown. 


